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EXECUTIVE SUMMARY

This Supplemental Remedial Investigation (RI) was prepared under Comprehensive Long-Term

Environmental Action Navy (CLEAN) Contract No. N62472-03-D-0057, Contract Task Order (CTO) 69.

The Scope of Work directs Tetra Tech to develop a Supplemental RI for 1,4-Dioxane in the Eastern

Plume and Bedrock at Naval Air Station (NAS) Brunswick in Brunswick, Maine.

SUPPLEMENTAL RI OBJECTIVES AND SCOPE

The objective of the Supplemental RI was to characterize the extent of 1,4-dioxane and chlorinated

volatile organic compounds (CVOCs) in the overburden of the Eastern Plume and in underlying bedrock

in the vicinity of a bedrock knob at monitoring well MW-308. The Navy undertook the Supplemental RI to

obtain information ultimately supporting evaluation of remedial alternatives to address 1,4-dioxane

contamination in the Eastern Plume, which was not addressed previously. Supplemental RI activities

were implemented from August 2008 to January 2010 and included pore water sampling, collection of

lithology data, electrical conductivity (EC) lithology profiling and associated discrete-interval groundwater

sampling, bedrock borehole geophysics and bedrock monitoring well installation in the vicinity of well

MW-308, overburden monitoring well construction, water level gauging, monitoring well sampling,

hydraulic conductivity testing, surveying, and investigation-derived waste (IDW) disposal. To provide a

comprehensive round of groundwater data, analytical results from wells sampled by TtNUS during the

Supplemental RI were combined with analytical results from the April 2009 long-term monitoring event

(Event 34) conducted by ECC, Inc. that was most closely matched in time.

The results in this report have been utilized for optimization of the Eastern Plume groundwater extraction

and treatment system. An Explanation of Significant Differences (ESD) for the Eastern Plume modified

the 1998 Record of Decision (ROD) to document the change in the groundwater treatment technology,

included 1,4-dioxane and vinyl chloride as groundwater Contaminants of Concern (COCs), and

established interim cleanup goals of 3.5 µg/L (EPA risk-based value) and 0.15 µg/L (1992 Maine MEG),

respectively. These cleanup goals are being used for criteria comparison. Other criteria in effect at the

time of evaluation of MEDEP comments in 2010 on the Supplemental RI report were included in this final

report and remain unchanged. More current Eastern Plume data are documented in the long term

monitoring program (LTMP) reports and also addressed in Five-Year Reviews. A separate pending effort

is underway to establish Land Use Control (LUC) boundaries on the basis of the Supplemental RI report,

most recent groundwater monitoring results, and most recent criteria for all constituents.
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SITE DESCRIPTION

The Eastern Plume is located in the eastern portion of NAS Brunswick and is oriented approximately

north-south. Historically, the Eastern Plume was approximately 3,500 feet long and up to 1,400 feet wide.

Mere Brook flows from west to east bisecting the Eastern Plume and then continues south of its

confluence with Merriconeag Stream near the eastern boundary of the Eastern Plume. The direction of

groundwater flow across the Eastern Plume is interpreted to be generally east and south toward

Merriconeag Stream and Mere Brook.

SITE HISTORY

Subsurface investigations of the Eastern Plume area began in 1987 when groundwater results indicated

the presence of CVOC contamination as a result of leaching from past solvent disposal practices at Site 4

(Acid/Caustic Pit), Site 11 (Former Fire Training Area), and Site 13 (Defense Reutilization and Marketing

Office Area).

In June 1992, an interim Record of Decision (ROD) was signed that identified a groundwater extraction

and treatment system (GWETS) as the selected interim remedy for the Eastern Plume. The GWETS

objective was to achieve hydraulic control and to reduce hot-spot concentrations and total concentrations

of VOCs (primarily consisting of CVOCs) in the Eastern Plume. The Navy has since been performing

long-term monitoring, maintenance, and corrective measures as required by the ROD.

In June 1995, the GWETS, consisting of a groundwater extraction system addressing the northern and

southern lobes of the plume and treatment via ultraviolet oxidation, began operation. The treated water

was discharged to the Brunswick Sewer District. The original extraction system consisted of seven

extraction wells (EW-1 through EW-7), five of which were associated with the Eastern Plume (EW-1

through EW-5). Over the years, the GWETS underwent changes to improve operational efficiency.

Between 1997 and 2001, five extraction wells (EW-02, EW-03, EW-05, EW-06, and EW-07) were

decommissioned, and from 1998 to 2009, five extraction wells (EW-02A, EW-05A, EW-05B, EW-8, and

EW-9) were installed. Wells EW-8 and EW-9 were installed in October 2009 based on preliminary results

from this Supplemental RI and on the results of groundwater modeling by ECC.

In 1998, the final ROD was signed documenting the final selected remedy of hydraulic containment (via

extraction), recovery, and groundwater treatment. In December 2000, an Explanation of Significant

Differences (ESD) for the Eastern Plume altered the original GWETS to remove the ultraviolet oxidation

system and replace it with an air stripping system with carbon polishing and to replace discharge to the

Brunswick Sewer District with discharge to an infiltration gallery. The treatment system went on line in

January 2001 and the infiltration gallery began operating in February 2002.
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The RI process continued between 2000 and 2005 to resolve data gaps, with activities including an

investigation of the southern boundary of the Eastern Plume and bedrock in the vicinity of MW-323 at

Site 11 (2000 to 2003), investigation of Site 11 bedrock (2003 to 2005), and a monitored natural

attenuation (MNA) assessment (2003 to 2005).

During the April 2004 long-term monitoring event, in addition to the standard sampling and analysis,

samples from selecting monitoring wells were analyzed for 1,4-dioxane - an emerging contaminant.

During the April 2004 event, 1,4-dioxane concentrations exceeded its Maine Maximum Exposure

Guideline (MEG) of 32 µg/L in the southeastern area of the plume, and 1,4-dioxane was subsequently

added to the long-term groundwater monitoring plan analytical list of contaminants of concern (COCs) for

the Eastern Plume.

In April 2005, a pore water sampling event was conducted in the southern area of the plume along Mere

Brook and Merriconeag Stream that indicated the presence of 1,4-dioxane and VOCs in shallow

groundwater near these streams.

In July 2006, the Navy collected monthly influent and effluent concentration data from the GWETS for

1,4-dioxane. GWETS air stripping and carbon adsorption units are not effective for treating 1,4-dioxane.

Although the effluent was less than the Maine MEG of 32 µg/L, in effect at that time, the Maine

Department of Environmental Protection (MEDEP) requested that the effluent be treated for 1,4-dioxane

prior to discharge. Necessary comprehensive GWETS modifications could not be evaluated until the

extent of 1,4-dioxane in the southeastern area of the plume was defined and additional information

required for treatment system redesign was defined. Therefore, the Navy installed additional monitoring

wells to enhance understanding of the conceptual site model to better assess remediation options and

tasked TtNUS to conduct the supplemental groundwater investigation.

A Sampling and Analysis Plan (SAP) was prepared by TtNUS (draft dated October 2007) to define the

extent of 1,4-dioxane in the southeastern localized area of the plume. However, shortly after submittal of

the draft SAP of October 2007, new data became available that dramatically expanded the scope of the

planned investigation. Results from the Navy’s 2007 additional groundwater investigation in the vicinity of

Mere Brook indicated upward flow of contaminated groundwater from the deeper overburden to the

shallow overburden meaning that Mere Brook in this vicinity is a groundwater discharge area. Moreover,

groundwater pumped from extraction well EW-05B, located in the northern portion of the Eastern Plume,

had elevated levels of 1,4-dioxane and CVOCs, as expected, since it was completed in a residual hot

spot area. EW-05B was installed to target elevated concentrations of CVOCs, as expected; however,

elevated concentrations of 1,4-dioxane that were encountered were not expected. In addition,
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groundwater from one bedrock well MW-308, also located in the vicinity of EW-05B, had low

concentrations of several CVOCs and 1,4-dioxane. An expanded scope of investigation to include the

central and northern areas of the plume and to investigate the bedrock knob at well MW-308 was agreed

upon among the Navy, United States Environmental Protection Agency (EPA), and MEDEP during a

planning meeting in February 2008 that is the basis of the Supplemental RI.

Also in 2008, the Navy’s Long-Term Monitoring Plan (LTMP) for the Eastern Plume was finalized. As of

the April 2009 event, 34 monitoring events have been completed at the Eastern Plume.

SUPPLEMENTAL REMEDIAL INVESTIGATION FIELD ACTIVITIES

The Supplemental RI included a pore water/seep investigation conducted in August 2008 and was

intended to refine understanding of Eastern Plume contaminant concentrations in shallow groundwater

and groundwater seeps along the western bank of Merriconeag Stream, including Picnic Pond. A total of

68 pore water samples and 15 seep samples were collected for a total of 83 samples, all analyzed for

CVOCs, with 58 additionally analyzed for 1,4-dioxane, to determine the potential for upwelling of Eastern

Plume groundwater to surface water.

The pore water/seep information was also used to refine the locations of EC groundwater profiling

transects to better define the top of the clay confining unit. Thirty EC borings were advanced for this

purpose. Definition of the clay surface is important because depressions in clay “bowls” present for the

Eastern Plume contain more contaminant mass, and the contaminant migration pathway to the Lower

Sand from the overlying Upper Sand and Transition Unit generally occurs along the top of this clay

surface. Based on the EC results, groundwater sampling intervals at up to three depth intervals per

profiling point were established. However, many sampling intervals did not yield groundwater; ultimately,

24 discrete-interval groundwater samples were collected and analyzed for CVOCs and 1,4-dioxane to

better define the extent of 1,4-dioxane and CVOCs exceeding MCLs and MEGs .

The profiling discrete-interval sampling results also aided in establishing locations of permanent

monitoring wells to fill data gaps and serve long-term monitoring purposes. EC results were used to

determine the location of 13 overburden monitoring wells installed during the Supplemental RI.

Contaminant migration pathways into the bedrock knob in the vicinity of contaminated bedrock well

MW-308 located approximately 150 feet southwest of extraction well EW-05B, were also investigated.

The bedrock investigation included borehole geophysical surveys to accurately identify the locations of

transmissive fractures for locating nested monitoring wells. Three monitoring well clusters (each

consisting of one overburden well, one upper bedrock well, and one lower bedrock well) were installed as

part of the bedrock investigation.
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Of the 22 monitoring wells (13 overburden wells plus 9 bedrock cluster wells), 20 hydraulic conductivity

tests were conducted to aid in refining groundwater velocities in each lithological unit. Water levels were

measured from more than 110 new and existing monitoring wells plus four existing stream gauges

established as part of the long-term monitoring program to evaluate groundwater flow directions in the

Eastern Plume. Groundwater sampling and analysis was conducted at 31 wells for CVOC and

1,4-dioxane analysis (22 new wells plus nine existing wells not routinely included in the long-term

monitoring program). All new pore water/seep, EC profiling point, and new monitoring well locations were

surveyed.

SUPPLEMENTAL REMEDIAL INVESTIGATION FINDINGS

Vertical gradients measured at well clusters completed in the overburden and/or bedrock confirmed that

groundwater moves downward in recharge areas from the Upper Sand into the Transition Unit and Lower

Sand over most of the Eastern Plume, then shifts upward in the vicinity of Merriconeag Stream and Mere

Brook (Mere Brook flows through a culvert in an easterly direction and then shifts to the south at its

confluence with Merriconeag Stream), which confirm that these streams are groundwater discharge

areas, with most wells in the vicinity under artesian pressure with upward gradients. The Lower Sand is

confined or semi-confined by overlying silt and clay layers within the Transition Unit. Groundwater in the

Lower Sand migrates in a southerly direction and shifts to the southeast as it approaches the confluence

from the north. Groundwater flow through the Lower Sand is confined laterally by the steeply sloping clay

unit surface that effects flow in a southerly direction. Hydraulic conductivity estimates from slug tests in

the Upper Sand, Transition Unit, and Lower Sand are consistent with fine sands and silty fine sands. The

calculated average groundwater flow velocities across the Eastern Plume in the Upper Sand, Transition

Unit, and Lower Sand are approximately 69, 55, and 15 feet per year, respectively. The relatively low

average groundwater flow velocity in the Lower Sand is a result of the relatively low hydraulic gradient in

the Lower Sand.

Source removals in the early 1990s and subsequent natural attenuation appear to have effectively

depleted nearly all the residual fuel and solvents in the source areas at Sites 4, 11, and 13. Therefore,

these areas no longer act as sources for the Eastern Plume. Supplemental RI analytical data indicate

that hydraulic conductivity in the Transition Unit and Lower Sand is similar and residual contamination

within the fine-grained strata of the Transition Unit remains at the Eastern Plume.

1,4-Dioxane exceedances occurred mainly in the northern portion of the Eastern Plume in the vicinity of

extraction well EW-05B, and also near and south of the Mere Brook-Merriconeag Stream confluence, with

concentrations increasing toward Mere Brook. Exceedances of the CVOC trichloroethene (TCE) were

distributed through the plume. Maximum concentrations of 1,4-dioxane (350 µg/L) and TCE (860 µg/L)
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both occurred at the same location, MW-EP-347. Generally, exceedances of other CVOC contaminants

were co-located with TCE and were below 200 µg/L. Current-day exceedances of criteria for TCE and

1,4-dioxane are relevant indicators representative of the residual plume.

One of the objectives of this supplemental RI was to determine how contaminants were entering the

bedrock via the overburden. The bedrock investigation results indicate that common contaminants are

present at higher concentrations upgradient of the MW-308 vicinity, and are present at lower

concentrations in the fractured bedrock. Lateral and vertical hydraulic gradients and decreasing

contaminant concentrations in the direction of groundwater flow indicate that the source of contaminated

groundwater in fractured bedrock is from the overburden upgradient (north-northwest) of the bedrock

knob feature rather than from the bedrock itself. Hydraulic conductivity values for the bedrock at this

location and sandy zones in the overburden are similar, indicating no impediment to groundwater flow into

the bedrock in the vicinity of MW-308. Vertical hydraulic gradients are upward at the well cluster closest

to MW-308 (MW-EP-342B1/B2), which limits the vertical migration of contamination deeper into bedrock.

Hydraulic gradients indicate that contaminated groundwater moving in a southerly direction in the

overburden has the potential to migrate into the bedrock in the MW-308 vicinity, then flow upward and

laterally in a southeasterly direction, where it has the potential to re-enter the overburden.

The bedrock investigation in the vicinity of MW-308, confirmed the presence of CVOCs in the bedrock at

low concentrations slightly greater than the MCLs and/or MEGs, although 1,4-dioxane was not detected.

Bedrock investigation results indicated that low concentrations of contaminated groundwater are entering

the upper fractured bedrock at the bedrock knob in the vicinity of MW-308. Lateral and vertical hydraulic

gradients and decreasing contaminant concentrations in the direction of groundwater flow from north to

south indicate that the source of contaminated groundwater in fractured bedrock is in the overburden

north of the bedrock knob feature rather than in bedrock. Contaminated groundwater moving in a

southerly direction in the overburden has the potential to migrate into bedrock in the MW-308 vicinity, flow

upward, and laterally in a southeasterly direction, where it has the potential to re-enter the overburden.

Vertical hydraulic gradients are upward at the well cluster closest to MW-308 (MW-EP-342B), which limits

the vertical downward migration of contamination at this location. However, hydraulic containment of any

contaminated groundwater in the vicinity of MW-308 should be achieved with the activation of EW-05B to

the north. The calculated average groundwater flow velocity through bedrock fractures in the vicinity of

MW-308 is approximately 39 feet per year.

In 2010, the EPA established an interim cleanup goal (ICG) for 1,4-dioxane at a concentration of 3.5 µg/L.

Also in 2010, the State of Maine reduced their 1,4-dioxane drinking water MEG slightly from 32 µg/L to

30 µg/L. The Maine MEGs also changed for other Eastern Plume contaminants of concern (COCs):

tetrachloroethene (PCE) decreased from 7 to 0.6 µg/L, vinyl chloride decreased slightly from 0.2 to
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0.15 µg/L, and 1,1-dichloroethene (1,1-DCE) increased from 0.6 to 40 µg/L. The net effect of these

changes relative to the groundwater data collected in April – June 2009 including the LTM results was a

slight enlargement of the extent of the Eastern Plume to the south and east. A current update of the

Eastern Plume data can be obtained in the LTM program, which includes groundwater, surface water,

and sediment data collected in April and September.

For comparison purposes, the extent of the Eastern Plume is depicted both historically (based on VOC

concentrations through September 2007 that exceeded MCLs/MEGs in effect at that time) and based on

the Supplemental RI Report results (last evaluated in 2010); more recent monitoring data are provided in

the LTM reports for the Eastern Plume and a separate effort is pending to establish a LUC boundary

using the Supplemental RI report, the most recent groundwater monitoring results, and the most recent

criteria for all constituents.

RECOMMENDATIONS

The Supplemental RI results have already been incorporated into the groundwater model used to select

locations for additional groundwater extraction wells to support ongoing groundwater remediation and to

enhance containment of the Eastern Plume. As a result, new extraction wells EW-8 and EW-9 were

installed in October 2009. The Supplemental RI results were also used to determine requirements for

upgrading the existing treatment system for CVOC removal to additionally remove 1,4-dioxane.

Therefore, the NAS Brunswick environmental restoration team has implemented and incorporated the

information from the investigative efforts outlined in this Supplemental RI Report to optimize the

effectiveness of the Eastern Plume remedy, meeting the Remedial Action Objectives set forth in the

Record of Decision (ABB Environmental Services, Inc.1998).

Based on the Supplemental RI, recommendations are summarized as follows:

1) The results show two small 1,4-dioxane plumes and limited upwelling into the streams; no additional

investigation appears necessary to delineate the plumes. The LTMP is currently under review to

determine if any of the new wells should be included in the monitoring program.

2) No further bedrock investigation appears necessary. The low level contaminants of concern detected

at bedrock monitoring well MW-308 are localized. Although additional bedrock monitoring well

installation is not recommended, bedrock groundwater monitoring will be considered in the optimized

Eastern Plume LTMP.
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1.0 INTRODUCTION

This report presents the results of a Supplemental Remedial Investigation (RI) for 1,4-Dioxane in the

Eastern Plume and Bedrock conducted at Naval Air Station (NAS) Brunswick, Maine. The investigation

was performed by Tetra Tech NUS, Inc. (TtNUS) on behalf of the Base Realignment and Closure (BRAC)

Program Management Office Northeast (PMO NE) under the Comprehensive Long-Term Environmental

Action Navy (CLEAN) Contract Number N62472-03-D-0057, Contract Task Order (CTO) 069.

1.1 OBJECTIVES AND SCOPE

The objective of the Supplemental RI was to characterize the extent of 1,4-dioxane and chlorinated

volatile organic compounds (CVOCs) in the overburden of the Eastern Plume and in underlying bedrock

in the vicinity of a bedrock knob. During a Data Quality Objective (DQO) meeting with NAS Brunswick

stakeholders in February 2008, including Maine Department of Environmental Protection (MEDEP) and

United States Environmental Protection Agency (EPA), the scope and objective were developed. It was

agreed that a new Sampling and Analysis Plan (SAP) was needed to replace the draft October 2007 SAP

that focused on 1,4-dioxane in overburden only at the southern area of the Eastern Plume. Much of the

information in the 2007 draft SAP had been superseded by the Mere Brook investigation of 2008 (and

analytical results from extraction well EW-05B) conducted by ECC, Inc., indicating that 1,4-dioxane was

also present in the central and northern portions of the Eastern Plume. Moreover, there was a concern

that surficial groundwater contamination may be migrating through bedrock at a knob near existing

bedrock monitoring wells MW-308 and MW-323. The Navy undertook the Supplemental RI to obtain

information ultimately supporting evaluation of remedial alternatives to address 1,4-dioxane

contamination in the Eastern Plume, which was not addressed previously.

Supplemental RI activities were initiated by TtNUS in August 2008 and completed in January 2010. For

the overburden, a phased sequential approach to the Supplemental RI field work was agreed on at the

DQO meeting, beginning with pore water sampling, followed by groundwater profiling of lithology and

contamination, followed by permanent monitoring well installation and sampling. The pore water task

included TtNUS assistance to MEDEP and EPA with pore water sampling and analysis. Based on pore

water results, locations for electrical conductivity (EC) groundwater profiling of lithology (and confirmatory

soil borings) and discrete-interval groundwater sampling were established and installation implemented

by TtNUS. Based on pore water and EC profiling results, permanent overburden monitoring wells were

then installed and sampled. Concurrently, a bedrock investigation in the vicinity of well MW-308 was

conducted including borehole geophysics to establish well screen depth intervals and monitoring well

cluster installation and sampling. Other supporting tasks included surveying, well development, water-

level gauging, hydraulic conductivity testing, and investigation-derived waste (IDW) disposal. To provide
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a comprehensive round of groundwater data, analytical results from new and select existing wells

sampled during the Supplemental RI were combined with analytical results from the April 2009 ECC long-

term monitoring event, which was most closely matched with the Supplemental RI sampling event. This

combined data set is evaluated in Section 4.3.

1.2 SITE LOCATION AND DESCRIPTION

NAS Brunswick is located in Brunswick, Cumberland County, in the mid-coastal region of Maine

(Figure 1-1), south of the Androscoggin River and north of several coves (Harpswell, Buttermilk, and

Woodward) that connect with Casco Bay. The facility was first commissioned on April 15, 1943, and is an

active military base that is owned and operated by the federal government through the Department of the

Navy. In 1987, NASB was placed on the National Priorities List (NPL) by EPA. In 2005, NAS Brunswick

was designated for closure under the Defense BRAC Act established in 1990. BRAC legislation requires

that base closure be in full compliance with the Comprehensive Environmental Response, Compensation,

and Liability Act (CERCLA). The operational closure date for NAS Brunswick was September 15, 2011.

Historically, the Eastern Plume in the overburden was an area of CVOC groundwater contamination

approximately 3,500 feet long and up to 1,400 feet wide located in the eastern portion of NAS Brunswick

(Figures 1-1 and 1-2). It is oriented approximately north-south along Weapons Compound Road for

approximately 0.6 mile and is located slightly west of Merriconeag Stream and north of Old Gurnet Road.

According to the United States Geological Survey (USGS) Brunswick, Maine, 7.5-minute Quadrangle

(1980), elevations of the Eastern Plume area range from approximately 10 to 50 feet above mean sea

level (msl) referencing the National Geodetic Vertical Datum (NGVD) of 1929. The ground surface slopes

gently in the eastern and southern directions toward Merriconeag Stream and Mere Brook.

Approximately 90 percent of land overlying the Eastern Plume is covered by vegetation, and several

areas contain forested wetland. A ball field and cemetery are located in the northern portion of the

Eastern Plume, just south of Picnic Pond. An ancient cemetery is located immediately north of the

confluence of Merriconeag Stream and Mere Brook. Merriconeag Stream is located east of the northern

and central portions of the Eastern Plume. Mere Brook flows from west to east bisecting the Eastern

Plume and then continues south of its confluence with Merriconeag Stream near the eastern boundary of

the Eastern Plume.

Previous data from the Eastern Plume indicate that the site is underlain by fine to coarse sand (Upper

Sand), interbedded fine sand, silt, and clay (Transition Unit), fine to medium sand (Lower Sand), and

silt/clay (Presumpscot Clay). Previous data indicates the groundwater elevations range from 0 to 38 feet

below ground surface (bgs) based on review of groundwater-level and boring log data. Based on review
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of groundwater-elevation data, the direction of groundwater flow across the Eastern Plume is interpreted

to be generally east and south toward Merriconeag Stream and Mere Brook.

1.3 SITE HISTORY AND PREVIOUS ON-BASE INVESTIGATIONS

In the mid-to late 1980s, environmental contamination was identified at several areas on the base, and in

July 1987, NAS Brunswick became an NPL site. The RI process began in 1987 for the Eastern Plume

area when groundwater results at presumed source areas Site 4 (Acid/Caustic Pit), Site 11 (Former Fire

Training Area), and Site 13 (Defense Reutilization and Marketing Office Area) indicated the presence of

volatile organic compound (VOC) contamination leaching to groundwater as a result of past improper

solvent disposal practices (historical Figure 1-2). The dissolved-phase plume associated with these

disposal activities consisted primarily of CVOCs including tetrachloroethene (PCE), 1,1,1-trichloroethane

(TCA), and trichloroethene (TCE) and degradation products of these compounds, primarily 1,1- and

1,2-dichloroethene (DCE) and dichloroethane (DCA), at concentrations that exceeded Maine Maximum

Exposure Guidelines (MEGs) and/or federal Maximum Contaminant Levels (MCLs) (E.C. Jordan, 1990

and 1991).

In June 1992, an interim Record of Decision (ROD) was signed that identified a groundwater extraction

and treatment system (GWETS) as the interim remedy for the Eastern Plume. The GWETS objective

was to achieve hydraulic control and to reduce hot-spot concentrations and total concentrations of VOCs

in the Eastern Plume. The Navy has since been performing long-term monitoring, maintenance, and

corrective measures as required by the interim ROD.

The GWETS, which began operating in June 1995, originally consisted of a groundwater extraction

system addressing the northern and southern lobes of the plume, treatment of extracted groundwater via

ultraviolet oxidation, and discharge of treated water to the Brunswick Sewer District. The original

extraction system consisted of seven extraction wells (EW-01 through EW-07) and underwent

subsequent changes to improve operational efficiency. Extraction wells EW-06 and EW-07, installed at

the Sites 1 and 3 landfills, were deactivated in November 1997 due to continued decreasing yields and

stabilized water levels within the confines of the slurry wall for Sites 1 and 3.

In 1998, the final ROD for No Further Action at Sites 4, 11, and 13 and Remedial Action for the Eastern

Plume (ABB-ES, 1998) was signed documenting hydraulic containment (via extraction), recovery, and

groundwater treatment as the remedy for the Eastern Plume. The ROD identified the following Remedial

Action Objectives (RAOs) for the Eastern Plume:
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 Minimize future migration of the Eastern Plume.

 Minimize any further negative impact to surface water resulting from discharge of contaminated

groundwater.

 Reduce the potential risk associated with ingestion of contaminated groundwater to acceptable levels.

 Restore the aquifer.

Extraction wells EW-02 and EW-03 of the GWETS were decommissioned in September 2000, and EW-05

was similarly decommissioned in January 2001. Two deeper extraction wells were added to the system,

EW-02A in April 1998 and EW-05A in September 2000. These replacement wells were necessary

because the original EW-02 and EW-05 wells were not removing significant VOC contamination at their

installed depth. Extraction well EW-3 was removed from service due to well collapse and was not

replaced.

In December 2000, an Explanation of Significant Differences (ESD) for the Eastern Plume altered the

original GWETS to remove the ultraviolet oxidation system and replace it with an air stripping system with

carbon polishing and to replace discharge to the Brunswick Sewer District with discharge to an infiltration

gallery. The updated treatment system went on line in January 2001, and the infiltration gallery began

operating in February 2002.

The southern boundary of the Eastern Plume and the bedrock knob area in the vicinity of MW-323 at

Site 11 were investigated from 2000 through 2003. Site 11 is located northwest of the Eastern Plume and

is a potential source area for the plume. The Summary Report of the Direct-Push Investigation of the

Southern Boundary of the Eastern Plume and Site 11 (EA, 2004) documents direct-push technology

(DPT) activities including the use of in-situ downhole logging techniques such as EC and a membrane

interface probe, groundwater sampling for VOC analysis, and the installation of four piezometers (EA,

2004).

Site 11 bedrock was subsequently investigated from 2003 through 2005. The objectives of the follow-up

investigation were to obtain additional subsurface geological data to augment the existing data for the

southern boundary of the plume, to assess whether preferential migration pathways are located along the

southern boundary of the Eastern Plume, and to determine the lateral and vertical distribution of VOC

contaminants in the study area. In September 2003, as a follow-up to the direct-push investigations at

Site 11, Hager GeoScience, Inc., was contracted by EPA to perform a geophysical investigation at the

NAS Brunswick. The primary objectives were to map the bedrock surface, ground-truth photo-lineaments

that had been identified underlying the base, and to identify other possible fracture zones. A secondary

objective included mapping key stratigraphic horizons in the study area. The purpose of the study was to
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further evaluate possible migration pathways in bedrock fractures and deeper stratigraphic zones that

may be controlled by bedrock structure (Hager GeoScience, Inc., 2004).

Based on results of fracture trace analysis and geophysical investigation, one bedrock well

(MW-NASB-11BR), was installed at Site 11 in 2004 (ECC, 2005) investigating the bedrock knob in the

vicinity of bedrock monitoring wells MW-323 and MW-308. Boring log information and geophysical data

indicate that clay material that elsewhere is present and prevents migration of groundwater is thin or not

present in the vicinity. Moreover, one VOC, 1,1-DCA, was detected, albeit at concentrations significantly

less than the MEG.

The Navy conducted a monitored natural attenuation (MNA) assessment from 2003 to 2005 using data

from selected wells over four long-term groundwater monitoring events conducted semiannually between

October 2003 and April 2005. The assessment was conducted to determine any evidence of CVOC

degradation by reductive dechlorination in the Eastern Plume (EA/ECC, 2006). The assessment indicated

inadequate evidence for biodegradation of chlorinated hydrocarbons and concluded that the Eastern

Plume lacks strongly reducing conditions, resulting in limited reductive dechlorination activity.

The Navy has been performing long-term monitoring, maintenance, and corrective measures as part of

the remedial action as required by the final ROD. The Navy’s Long-Term Monitoring Plan (LTMP) for the

Eastern Plume includes water-level monitoring and sampling of groundwater, surface water, and

sediment twice per year (some locations are monitored less frequently). Groundwater and surface water

samples are analyzed for VOCs, and sediment samples are analyzed for VOCs, pesticides, total organic

carbon (TOC), and grain size. During the April 2004 long-term monitoring event, in addition to the

standard Target Compound List (TCL) VOCs samples from five monitoring wells were analyzed for

1,4-dioxane, an emerging contaminant [identified as being present at the site after the 1998 final ROD

and so not included as a contaminant of concern (COC) at that time]. 1,4-Dioxane is associated with

solutions of 1,1,1-TCA, which is an Eastern Plume COC. 1,4-Dioxane concentrations exceeded its MEG

in the southeastern portion of the plume and subsequently was added to the groundwater monitoring

analytical list of COCs for the Eastern Plume.

Based on the detection of 1,4-dioxane in groundwater during the April 2004 monitoring event, additional

investigations from 2005 to 2007 focused on potential migration of 1,4-dioxane upwelling from Eastern

Plum groundwater to Mere Brook and Merriconeag Stream. A pore water sampling event was conducted

by MEDEP, EPA, and the Navy between August and September 2005 in the southern area of the plume

along Mere Brook and Merriconeag Stream to determine if Eastern Plume contaminants within the Lower

Sand Unit were discharging into Mere Brook and its floodplain. VOCs, including 1,4-dioxane, were

present in pore water at shallow depths near these streams, and it was concluded that these
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contaminants were migrating into Mere Brook, Merriconeag Stream, and the associated floodplain areas

at concentrations exceeding MEDEP MEGs and/or MCLs (MEDEP, 2005). However, surface water

samples indicate that VOCs have not impacted the stream. Note that the surficial interstitial pore water

within sediment was not sampled but shallow groundwater was collected. Data for the GWETS combined

effluent resulted in a concern about the potential for untreated discharge of 1,4-dioxane to the aquifer via

the infiltration system; therefore, the Navy increased by two the number of monitoring wells in the Eastern

Plume sampled for 1,4-dioxane.

In June 2005, five soil borings were installed using rotosonic drilling, and DPT groundwater samples were

collected to provide data to support the placement of additional extraction wells in the Eastern Plume.

Extraction well EW-05B was installed in July 2007 and first sampled in September 2007. Extraction well

EW-05B was constructed to reduce concentrations of VOCs in the vicinity of P-106 in the northern area of

the Eastern plume and to limit migration of the Eastern Plume toward surface water.

In July 2006, the Navy collected monthly influent and effluent concentration data from the GWETS for

1,4-dioxane. Although 1,4-dioxane in the GWETS effluent was less than its MEG, it did exceed its MEG

in the plume and was passing through the GWETS untreated and returned to the aquifer via the

infiltration system; therefore, expansion and modification of the GWETS would be required to reduce

1,4-dioxane concentrations. However, a comprehensive treatment system could not be evaluated until

the concentrations and extent of 1,4-dioxane were defined throughout the plume and additional

information required for treatment system design (e.g., siting of new extraction wells and flow rates) was

determined.

In 2007, the Navy increased the number of wells for 1,4-dioxane sampling to better define its extent in the

Eastern Plume. During the April 2007 long-term monitoring event, groundwater samples from seven

shallow and 15 deep monitoring wells, one deep piezometer, and the four extraction wells were analyzed

for 1,4-dioxane. 1,4-Dioxane concentrations in only two wells, both in the southeastern portion of the

Eastern Plume, exceeded the MEG, a SAP was prepared by TtNUS (draft dated October 2007) to define

the extent of 1,4-dioxane in this localized area. Shortly after submittal of the draft SAP, however, new

data became available that dramatically expanded the scope of the planned investigation. Specifically,

preliminary results from a groundwater investigation in the vicinity of the confluence of Mere Brook and

Merriconeag Stream between February and September 2007 to fill data gaps associated with previous

investigations confirmed that VOCs, including 1,4-dioxane, from the Eastern Plume are present in both

pore water and groundwater within Mere Brook and Merriconeag Stream and associated floodplain areas

in the vicinity of the confluence identified as a groundwater discharge area (ECC, 2008a). Furthermore,

even further to the north within the Eastern Plume, preliminary analytical results from extraction well

EW-05B, installed in July 2007 and first sampled in September 2007, became available (ECC, 2009a).
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This extraction well was installed to extract groundwater contaminated with VOCs but unexpectedly also

showed elevated 1,4-dioxane concentrations (exceeding the MEG) at that location. Finally, low levels of

CVOCs, similar to those found in the Eastern Plume, were detected in one bedrock well (MW-308)

located in the northern portion of the Eastern Plume; therefore, the overburden and bedrock

contamination appeared to be linked and so a localized bedrock investigation was added to the project

scope. The primary objectives of the bedrock investigation were to determine the migration pathways into

bedrock in the vicinity of MW-308; potential pathways included leakage around the well annulus,

migration through bedrock, and/or migration from the overburden into fractured bedrock. An expanded

scope of investigation was subsequently planned during a meeting in February 2008. Representatives

from the Navy, EPA, MEDEP and Brunswick Area Citizens for a Safe Environment (BACSE) attended the

meeting. Discussions at the meeting resulted in agreement on scope of the subject Supplemental RI.

As of the September 2009 event, 35 monitoring events have been completed for the Eastern Plume. Two

additional new GWETS extraction wells, EW-8 and EW-9, located in the vicinity of the Mere Brook-

Merriconeag confluence, were installed in October 2009 based on preliminary results from this

Supplemental RI and on the results of groundwater modeling by ECC. For comparison purposes, the

extent of the Eastern Plume is depicted both historically (based on VOC concentrations through

September 2007 that exceeded MCLs/MEGs in effect at that time) and based on the Supplemental RI

Report results (last evaluated in 2010); more recent monitoring data are provided in the LTM reports for

the Eastern Plume and a separate effort is pending to establish a LUC boundary using the Supplemental

RI report, most recent groundwater monitoring results, and most recent criteria for all constituents.

In October 2010, an ESD documented changes to the Eastern Plume groundwater treatment technology

from air stripping to an advanced chemical oxidation treatment process that uses hydrogen peroxide and

oxone to breakdown VOCs and 1,4-dioxane into non-hazardous end products. Also, this ESD documents

the addition of 1,4-dioxane and vinyl chloride as COCs for the Eastern Plume and establishes cleanup

goals of 3.5 µg/L and 0.15 µg/L respectively for these COCs.

The porewater/shallow groundwater surface water sampling event conducted during November 2010

provided valuable data from which to update the site conceptual model related to the fate and transport of

VOCs and 1,4-dioxane discharge into Mere Brook and Merriconeag Stream. Because of the heavy rains

during that time period, the Navy agreed to conduct another round of samples at select locations in

September 2011 when conditions were much drier. In addition, samples were collected from the surface

water in September 2011 and analyzed for 1,4-dioxane as per the MEDEP’s request. The results and

conclusions from both the November 2010 and September 2011 will be summarized in a report and used

to determine any additional long term monitoring requirements for the Eastern Plume in the near future as

well as support any land use control strategies for this area.
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1.4 PREVIOUS RESIDENTIAL WELL SAMPLING

Following the 1990 RI, off-site private wells located along Gurnet Road, Purinton Road, and Coombs

Road were sampled by either the Navy or MEDEP in 1990. It was concluded based on the absence of

contamination in these wells that the eastern boundary of the plume is Mere Brook, approximately

500 feet west of the private wells (E.C. Jordan, 1991).

Because of concerns associated with the presence in bedrock of 1,1-DCE (7.5 to 29 µg/L) and TCE (13.7

and 49 µg/L) in groundwater collected from on-base well MW-308 over three sampling events, a list of

available information about 20 nearby residential wells was compiled in 2006 by MEDEP (ECC, 2008).

The residential wells were then sampled by either MEDEP or the Navy.

Samples from the nearest residential well (Purinton Road), located approximately 675 feet east of well

MW-308, were analyzed for VOCs in 2004, 2005, and 2007, and results indicated that no VOCs were

present. Samples from two residential wells along Coombs Road were analyzed for VOCs in 2006; no

VOCs were present at one of the wells, and at the other well, TCE was detected at very low levels (0.4 to

0.74 µg/L), less than the MEG and MCL (5 µg/L), and no other VOCs were detected.

1.5 REPORT ORGANIZATION

The information presented in this report is organized as follows:

 Section 1.0 summarizes background information about the site including site description and history,

discusses data gaps, and presents the objectives of the investigation.

 Section 2.0 presents a description of the field work performed during the 2008-2010 field

investigation. Sample collection procedures and the analytical program are also described in this

section.

 Section 3.0 presents a summary of the results of the 2008-2010 investigation including an evaluation

of geology and hydrogeology.

 Section 4.0 presents analytical results and discusses nature and extent of contamination.

 Section 5.0 summarizes findings of the investigation and conclusions drawn from the data

assessment.
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 Appendices include:

- Appendix A, Field Results-Supplemental RI, includes field data sheets and calculations.

- Appendix B, Analytical Results, contains analytical data and data validation reports and is

provided on CD.

- Appendix D, Data Validation Process and Data Quality Review, provides an assessment of data

quality and usability.

- Appendix C, Potential Sources of Groundwater Contamination of the Eastern Plume, summarizes

pertinent information concerning evaluation of potential sources including Sites 4, 11, and 13.

- Appendix E, Supporting ECC Groundwater Monitoring Results, provides the April 2009 analytical

data supporting the comprehensive data set for nature and extent of contamination.

- Appendix F, Response to Stakeholder Comments on the Draft Supplemental RI Report.
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2.0 SUPPLEMENTAL RI ACTIVITIES

This section provides a summary of the field activities conducted during the Supplemental RI of

1,4-Dioxane in the Eastern Plume and Bedrock. Investigation activities were completed in accordance

with the Final SAP (TtNUS, 2008), unless otherwise noted. The green shading on Figure 2-1 represents

the extent of the Eastern Plume VOCs exceedances of MCLs/MEGs based on data through September

2007.

2.1 STREAM PORE WATER AND SEEP SAMPLING

A pore water investigation conducted in August and September 2005 focused on the reach of

Merriconeag Stream south of Mere Brook, the westernmost portion of Mere Brook, and a small area of

Merriconeag Stream north of Mere Brook. The 2005 investigation was performed by the Navy, the Navy’s

subcontractor (ECC), MEDEP, and EPA; these locations and are shown on Figure 2-1. Results indicated

1,4-dioxane and CVOCs at elevated levels (greater than MCLs or MEGs) in samples collected near the

Mere Brook and Merriconeag Stream confluence, with lower concentrations in samples collected

upstream and downstream of the confluence. The August 2008 pore water/seep investigation conducted

as part of the Supplemental RI serves as a continuation of the 2005 investigation. The 2008 data set was

intended to refine understanding of Eastern Plume contaminant concentrations in shallow pore water and

groundwater seeps along the western bank of Merriconeag Stream, including Picnic Pond, particularly, to

determine if the Eastern Plume was upwelling to the northern reach of Merriconeag Stream. The

information was also used to refine the locations of EC groundwater profiling transects for the subsequent

task.

The scope of work for the 2008 pore water investigation consisted of pore water and seep sample

collection along the banks of an approximate 2,600-foot portion of Merriconeag Stream including the

western “fork” of Picnic Pond. Pore water sampling was completed August 11-12, 2008. Samples were

collected by MEDEP with assistance from TtNUS and analyzed by EPA’s Investigations and Analysis Unit

(EIA). A total of 68 pore water samples (PW-83 through PW-150) (plus nine duplicate samples) and 15

seep samples (PW-SP-01 through PW-SP-15) were collected for a total of 83 aqueous samples

(excluding duplicates). All samples were analyzed by EPA’s mobile laboratory for TCA, TCE, PCE,

cis-1,2-DCE, and 1,1-DCE. In addition, a total of 58 select pore water and seep samples (plus 9

duplicates) were submitted to EPA-New England’s Regional Laboratory (NERL) located in Chelmsford,

Massachusetts, for 1,4-dioxane analysis. Water quality data were also collected. All 2008 pore water

sample locations are depicted on Figure 2-1.
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The 2008 samples were collected from a pore water sampler approximately every 50 feet along the

western banks of Merriconeag Stream and Picnic Pond. The pore water sampler consisted of a stainless

steel sampler and strengthening rod. The sampler was a hollow tube with small holes in the tip to allow

groundwater to enter. The strengthening rod slid into the pore water sampler and blocked water from

entering the sampler until sampling. Both pieces of equipment were placed in a polyvinyl chloride (PVC)

sheath for protection. A 6-foot-long sampler was used to collect deeper samples in Picnic Pond and in

the stream channel. A 3-foot-long sampler was used to collect shallower samples at locations more distal

from the immediate stream channel/pond bank where an area of standing water and groundwater

upwelling in the Merriconeag floodplain was observed by EPA and MEDEP during the May 23, 2008, field

reconnaissance. The pore water sampling protocol is described in the associated work plan (EPA, 2008).

Initially, at each sampling location, surface water depth and water quality measurements, including

temperature and dissolved oxygen (DO), were recorded. After the initial measurements were collected,

the sampler was inserted into the streambed/pond sediments to the maximum practical depth (a minimum

of at least 8 inches). Samples were typically collected from 1 to 5 feet or more into the sediment. Efforts

were made to collect samples in the sandy transmissive zone. If sufficient sample volume was not

retrievable from the transmissive zone, the sampler was gently advanced or pulled up to find a more

transmissive zone. After the sampler was advanced to the desired depth, the sampler was purged of two

pore water sample volumes. The sample volumes for the 3-foot and 6-foot samplers were 10 and

96 milliliters, respectively. After each location was purged, water quality measurements were taken for

comparison to surface water quality data. If the water quality parameters were similar to the initial results,

the probe was advanced deeper or the sample location was modified to ensure the presence of pore

water rather than surface water.

After all water quality measurements were collected, five 40-milliliter vials (one unpreserved, four

preserved with hydrochloric acid [HCL]) were collected and immediately cooled to 4 degrees Celsius (˚C) 

before being transported to the mobile and EPA-NERL laboratories. Sampling equipment was

decontaminated after each sample location in accordance with the decontamination procedures

described in the work plan.

Pore water sample summary logs/field notations are provided in Appendix A-1 and evaluated in

Section 3.0. Analytical results are provided in Appendix B-1 and discussed in Section 4.0.

2.2 EC PROFILING AND CONFIRMATORY SOIL BORINGS

To identify discrete depths for groundwater sampling, EC profiling was first conducted between

October 27 and November 7, 2008, with follow-up EC profiling from December 5 to December 9, 2008.

EC profiling logs were interpreted to identify three groundwater sample depths – shallow and intermediate
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within the Transition Unit and deep within the Lower Sand. The EC results were evaluated together with

historical existing data to determine locations and screened intervals for subsequent permanent

monitoring wells to better define concentrations of 1,4-dioxane and CVOCs that exceeded MEGs and

EPA MCLs.

The initial EC profiling event consisted of 23 profiling locations, and the second event consisting of seven

additional profiling locations based on review of the initial profiling results. Several proposed EC profile

locations were relocated from their originally planned locations in the SAP (TtNUS, 2008), in consultation

with MEDEP and EPA, based on pore water results and physical access constraints. Table 2-1

summarizes the rationale for the final EC profiling locations, shown on Figure 2-1. The initial profile

locations were staked and flagged in the field using a Trimble Geo XT Global Positioning System (GPS).

The subsequent profile locations were documented by calculating their distances and directions from

nearby GPS locations.

EC profiling was performed with a Direct Image Field Instrument FC5000 and EC Probe SC500 in

accordance with the TtNUS SOP S3 (TtNUS, 2008). The EC probe was driven via DPT using a track-

mounted Geoprobe® Model 6620DT. At each EC profiling location, the EC probe was driven into the

Presumpscot Clay or refusal, whichever was encountered first. A calibration check for the EC probe was

completed at every EC profiling location in accordance with the SAP.

To verify EC profile interpretations, soil borings were advanced at 6 of the 30 EC profiling locations

(PL-01, PL-06, PL-11, PL-17, PL-20, and PL-23) to confirm EC profiling interpretations. Lithology

samples were collected using a Geoprobe® Dual Tube sampler. EC profiling results were confirmed by

direct examination of soil samples collected from soil borings. In general, EC logging was effective in

identifying the Upper Sand, sandy interbeds in the Transition Unit, and Lower Sand. Table 2-2 provides a

comparison of depth information between EC profiling results and confirmatory soil borings. Typically, the

EC measured for the Upper Sand was less than approximately 2 milliSiemens per meter (mS/m) and was

relatively consistent throughout the unit. The contact with the Transition Unit was identified by an abrupt

increase in EC readings varying from 2.5 and 10 mS/m. The variability of EC readings within the

Transition Unit is consistent with soil boring logs, which describe the lithology as interbedded fine silty

sands, silt, and silty clay. A sand interval was often identified near the base of the Transition Unit by EC

readings less than 5 mS/m. The contact with the underlying Presumpscot Clay was identified by a

continuous increase in EC measurements. For example, the depth to clay identified on the PL-6 soil

boring log is 60 feet bgs, and the EC log indicates a clear increase in EC values at approximately the

same depth (Table 2-2).
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Each EC graph was reviewed by a Maine Certified Geologist (CG), and the information was used to

determine the depths of discrete interval groundwater samples (see Section 2.3). EC graphs and

confirmation soil lithology borings are provided in Appendix A-2 and Appendix A-4, respectively.

2.3 DISCRETE-INTERVAL GROUNDWATER SAMPLING FROM EC PROFILING LOCATIONS

Discrete interval groundwater samples were collected from November 10 to December 15, 2008, at

locations selected based on interpretation of EC profiles, as discussed in Section 2.2. At each EC profile

location, as applicable, sample location depths targeted interpreted sand lenses within the upper and

middle portions of the Transition Unit and Lower Sand. In total, 24 discrete interval groundwater samples

plus two duplicate samples were collected from profile locations at various depths. Of the 30 planned

profile locations, 15 did not yield water at any of the targeted depth intervals and so no samples were

collected. Moreover, of the 15 profile locations that were able to be sampled, not all depth intervals

yielded groundwater.

Sampling was performed following the SAP (TtNUS, 2008) and EPA’s Standard Operating Procedure

(SOP) titled Low-Stress Purging and Sampling Procedure for the Collection of Groundwater Samples

from Monitoring Wells provided in the SAP. Discrete interval groundwater samples were collected using a

Solinst Model 660 Drive-Point Profiler® (profiler) advanced using the Geoprobe® 6620DT rig. The

profiler consists of a 1.75-inch-diameter AW stainless steel tip with one row of screened inlet holes

positioned on the circumference of the tip; each inlet hole was approximately 3/16 inch in diameter. The

inlet holes were connected to a single sample line (either polypropylene [PPE] ¼-inch outside diameter

[OD] or PPE micro-tubing 4-mm OD) that was connected to the pump head of a peristaltic pump and flow-

through cell.

Operation of the drive-point profiler began at the ground surface. To avoid potential cross contamination,

the profiler system was flushed with potable water using a peristaltic pump while it was advanced to the

selected sample depth. The volume of potable water pumped into the formation while advancing the

profiler varied depending on the subsurface stratigraphy. Sandy material was capable of assimilating

potable water at a higher rate (approximately 200 to 400 ml per minute) than material consisting of silt

and clay (approximately 0 to 20 ml per minute).

A dual-tube sampler was used for soil sampling in accordance with the SAP. For groundwater, the

Solinst profiler was selected because the dual-tube sampling equipment originally planned was ineffective

at obtaining representative groundwater samples at the site. Repeated attempts were not consistently

successful in obtaining representative samples. The Solinst profiler was selected because of successful

application at a different site with similar hydrostratigraphy (artesian conditions, interbedded sands/silt).
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This equipment change was approved by EPA and MEDEP. The field task modification request (FTMR)

form can be found in Appendix A-11.

Background readings for potable water were used to distinguish potable water being purged from the

formation and formation water. Potable water field parameters were measured and recorded each day,

and results are summarized on purge data sheets. When the desired sample depth was achieved, the

pump flow was reversed. If the zone yielded water, the volume of potable water pumped into the

subsurface during advancement was purged. When stabilization criteria for field parameters were met, a

sample was collected. To assess groundwater stabilization criteria, field parameters of temperature,

specific conductivity, pH, oxidation reduction potential (ORP), and dissolved oxygen (DO) were measured

using a YSI 556 MPS downhole meter, and turbidity was measured using a LaMotte 2020e turbidity

meter. If water flow was insufficient (less than 10 ml per minute) or became insufficient after several

minutes of purging, an average of three attempts were made (at surrounding depths based on EC

data/graphs) to target a water yielding zone. As previously discussed, many of the sample depths did not

exhibit any water flow, as indicated in Table 2-1 and the purge data sheets.

The 24 discrete interval groundwater samples collected were analyzed for 1,4-dioxane and CVOCs

including 1,1,1-TCA, 1,1,2-TCA, 1,1-DCA, 1,2-DCA, DCE, cis-1,2-DCE, PCE, trans-1,2-DCE, TCE and

vinyl chloride (VC). Samples collected from 13 of the profile locations were selected for expedited

analysis (PL-2, PL-4, PL-5, PL-7, PL-8, PL-10, PL-14, PL-15, PL-16, PL-17, PL-18, PL-19 and PL-23) to

determine follow-up EC profile locations. Analytical results are included in Table 2-1.

Refer to Appendix A-3 for groundwater profiling sample logs and purge data sheets; results are evaluated

in Section 3.0. Analytical results are provided in Appendix B-2 and discussed in Section 4.0.

2.4 WELL INSTALLATION AND DEVELOPMENT

Both overburden and bedrock monitoring wells were installed during the Supplemental RI. Monitoring

well locations are shown on Figure 2-1. Rationale for the locations of overburden wells is provided in

Table 2-3, and rationale for the locations of bedrock wells is described in Section 2.4.2. Well completion

details are included in Table 2-4; monitoring wells installed in 2008 and 2009 during the Supplemental RI

can be differentiated from previously installed existing wells by the date of installation. Monitoring well

logs are included in Appendix A-4. Evaluation of results is discussed in Section 3.0.

2.4.1 Overburden Well Drilling

Based on groundwater profiling results, 13 overburden monitoring wells (MW-EP-343 through

MW-EP-355) were completed across the Eastern Plume to better define the core of the plume.
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Monitoring well MW-EP-355 could not be installed during the same field event as the other 12 overburden

wells (May 2009) because the area where it was to be installed was covered by surface water; well

MW-EP-355 was installed in August 2009.

Soil Sampling

Soil samples were collected to confirm the lithology at the termination depth of each boring using a

GeoProbe® Macro-Core® piston rod soil sampling system or dual-tube soil sampling system. The

Macro-Core® samples consisted of a 1.5-inch-Inside Diameter (ID), 5-foot-long core barrel with a clear

plastic liner, and the dual-tube samples consisted of a 1-inch-ID, 5-foot-long core barrel with a clear

plastic liner. Soil stratigraphy was logged to confirm the results of EC logging and to target water-bearing

zones for well installation. As each sampler was opened, the soil was monitored for organic vapors using

a photoionization detector (PID) equipped with a 10.2 electron-volt (eV) lamp, and an aliquot was

collected for jar headspace screening. Soil samples collected from each of the borings were screened in

accordance with headspace screening methods specified in the SAP (TtNUS, 2008). Headspace

screening results are presented on the soil boring logs in Appendix A-4. At each location, the borehole

and breathing zone of the field crew were periodically monitored for organic vapors for health and safety

reasons. Collection of TOC data from uncontaminated areas was included in the SAP in the event

aquifer conditions indicated dissolved-phase contaminants that adsorb to aquifer materials were migrating

beyond the historical boundary of the Eastern Plume. Because the initial data from the profiling and

subsequent groundwater monitoring data indicated the dissolved-phase plume is stable, the collection of

TOC data was not recommended.

Well Screen Installation and Placement

Manufactured pre-packed well screens consisting of 2.5-inch-OD, 1-inch-ID, Schedule 40 PVC, flush-

threaded, machine-slotted well screen (0.010 inch slot openings) were utilized for overburden well

installations. Two 5-foot-long pre-packed well screens were threaded together for each of the wells to

create 10-foot-long well screens. Each monitoring well was fitted with a bottom plug. Silica sand was

placed in the annulus opposite each pre-packed well screen up to approximately 2 feet above the

screened interval. Bentonite was placed in the annular space above the sand pack to approximately

3.5 feet bgs. A silica sand drainage layer was placed above the bentonite seal, a steel outer protective

casing (4-inch ID by 5 feet long) was installed around the PVC riser pipe, and silica sand was placed in

the annulus of the protective casing. A surface seal consisting of Quikrete® and potable water was

formed around each protective casing, flush with ground surface. New monitoring wells were locked with

keyed-alike locks.
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Well Development

Wells were developed to remove sediments from inside the casings and from within the sand filter pack

that surrounds the well screens. Each newly installed monitoring well was developed in accordance with

the procedures described in the SAP (TtNUS, 2008) a minimum of 48 hours after well completion, as

shown on the logs provided in Appendix A-5. Overburden wells were developed by using a Waterra®

pump and polyethylene tubing equipped with a foot valve. Overburden wells associated with new

bedrock clusters were developed using a peristaltic pump or Waterra® pump.

Water Quality Measurements

Measurements of temperature, specific conductance, pH, ORP, and DO were collected using an YSI 556

MPS downhole meter, and turbidity was measured using a LaMotte 2020e turbidity meter to assess

stabilization criteria. Water quality measurements are provided in Appendix A-5.

2.4.2 Bedrock Well Cluster Drilling

In October and November 2008, three monitoring well clusters (three wells each at locations MW-EP-340,

MW-EP-341, and MW-EP-342) totaling nine monitoring wells (MW-EP-340S/B1/B2, MW-EP-341S/B1/B2,

and MW-EP-342S/B1/B2) were installed to evaluate potential contaminant migration pathways into

bedrock monitoring well MW-308. The well clusters were located in the vicinity of MW-308, which is south

of Purinton Road and approximately 150 feet southwest of new extraction well EW-05B as shown on

Figure 2-1 where groundwater contamination was encountered. Each of the three locations consists of

an overburden well (designated with an “S” suffix) in the Transition Unit, a shallow bedrock well

(designated with “B1” suffix), and a deeper bedrock well (designated with a “B2” suffix). All borehole

drilling and monitoring well construction and development activities were completed in accordance with

the SAP (TtNUS, 2008).

The six bedrock wells were advanced through the overburden and a few feet into competent bedrock

using air rotary drilling techniques. A 6-inch-ID steel casing was installed in the 8-inch-diameter borehole

and grouted, and the grout was allowed to set up prior to advancing the borehole into bedrock.

Geophysical logging information (see Section 2.5) was used to determine screen intervals for the two

nested bedrock wells at each of the three locations. The deepest well screen bottom was at

MW-EP-341B2 at -56.38 feet above mean sea level. Monitoring well construction details are provided in

Table 2-4.
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The three overburden wells associated with the bedrock clusters were installed using drive and wash

drilling methods. Split spoon soil samples were collected for visual soil classification and soil jar

headspace field screening. Boring logs are included in Appendix A-4.

2.5 BEDROCK BOREHOLE GEOPHYSICS

A total of six bedrock borings were completed at three planned well cluster locations (MW-EP-340,

MW-EP-341, and MW-EP-341) for installation of monitoring wells with each cluster location consisting of

an overburden well, a shallow bedrock well, and a deeper bedrock well. Each of the three locations

consists of an overburden well (designated with an “S” suffix), a shallow bedrock well (designated with

“B1” suffix), and a deeper bedrock well (designated with a “B2” suffix). In support of this effort, downhole

geophysical logging was conducted in three open boreholes (MW-EP-340B, MW-EP-341B, and

MW-EP-342B) in November 2008 to identify bedrock characteristics including lithology, fracture

orientation, fracture spacing, and fracture aperture and to assess potential transmissive zones and

potential vertical flow conditions within the boreholes. In accordance with the SAP, fluid temperature,

fluid resistivity, caliper, natural gamma, acoustical televiewer (ATV), optical televiewer (OTV), and

flowmeter measurements were logged for the bedrock boreholes. A natural gamma log was not

performed in borehole MW-EP-341B because of time constraints; however, the caliper, temperature, fluid

resistivity, ambient and stressed flow meter and acoustical televiewer geophysical logs were completed

and provided sufficient information to identify the depth of transmissive (water-bearing) fractures and to

recommend well screen depth intervals.

Geophysical logging was used to help identify the locations of potential water-bearing fractures in the

bedrock boreholes. Several different types of geophysical logging techniques were employed in the three

open boreholes to identify features that could be conductive to groundwater flow and contaminant

migration. Natural gamma logging measures the gamma radiation emitted from geologic materials and

can be used to distinguish between different bedrock lithologies and water-bearing fractures. Lithologic

changes and fracture zones can be identified by differing percentages of radioactive materials (mainly

potassium-40 and to a lesser extent uranium-238 and thorium-232). Fractures often contain weathered

clay minerals, which can have higher amounts of potassium or uranium than unfractured rock.

Caliper logs were performed in each of the locations as a method of measuring borehole diameter.

Abrupt widening of the borehole can be related to the presence of fractures or other zones of enhanced

permeability. In-well temperature logging was also performed in each of the boreholes. Generally,

temperature rises uniformly with depth at a rate of about 1.0º C per 100 feet. Abrupt temperature

changes in the borehole could be caused by water entering or exiting. Other factors that can affect

temperature include variations in the thermal resistivity of the rock, surface climatic changes, thermal

effects of drilling activity, and localized heat sources such as radionuclides in the rock or well cement.
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Fluid resistivity measurements can be useful in identifying transmissive fractures because water entering

the borehole through fractures can vary from the water that is already in the borehole.

The ATV log provides an acoustical image of the borehole walls. Planar features such as fractures,

bedding surfaces, and joints can be identified with the ATV tool, and the strike, dip direction, and dip

angle of these features can often be determined. The OTV log provides a digital image of the borehole

walls that is oriented to magnetic north and can identify and determine the same features as those

described for ATV. The ATV and OTV logs are somewhat duplicative in that they both can provide similar

information; however, there are advantages and disadvantages to both tools. For instance, OTV results

can be obscured by high turbidity levels, as was the case in some of the boreholes.

As an initial step, temperature, caliper, fluid resistivity, and televiewer logs for each borehole were

examined, and possible bedrock fractures were identified. This information was used to select

measurement locations for flowmeter logging. Generally, flowmeter measurements were taken in the

zone above and below locations where potential fractures might exist in the boreholes. The flowmeter

instrument is capable of measuring flow direction in a borehole (up or down) and has a calibrated

measurement range of 0.03 to 1.0 gallon per minute (gpm). Vertical flow in a borehole is caused when

two or more transmissive fractures in the borehole are at hydraulic disequilibrium with one another. When

this occurs, a hydraulic gradient is developed, and water will flow toward the fracture with the lower

hydraulic head. When no vertical flow is measured, it can mean that there are less than two transmissive

fractures in the borehole or that water in all the fractures in the borehole is at equilibrium.

Geophysical logging was subcontracted to Northeast Geophysical Services of Bangor, Maine. The

geophysical logging results are provided in the subcontractor report of Appendix A-6 and further

discussed in Section 3.0.

2.6 WATER-LEVEL GAUGING

On June 12, 2009, a comprehensive synoptic water-level measurement round was performed prior to

groundwater sampling for evaluation of groundwater flow directions and hydraulic gradients.

Groundwater and surface water gauging stations included in the Final Long-Term Monitoring Plan,

Eastern Plume, Naval Air Station Brunswick, Maine (ECC, 2008b) and all newly installed monitoring wells

were measured. Stream gauge and monitoring well locations are shown on Figure 2-1. Groundwater

measurements were obtained using an electronic water-level indicator with a weighted cord that is

accurate to 0.01 foot. Water-level measurements in wells were recorded from the highest point of the top

of the PVC riser (marked in black). Water-level measurements for stream gauges were recorded from a

previously surveyed reference point marker (see Appendix A-8). Staff gauges were included in the SAP

in the event the project team identified key areas where staff gauges were needed; however no additional
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staff gauges were installed because existing staff gauges included in the Long Term Monitoring Plan for

the Eastern Plume were adequate.

A summary of groundwater elevations is also included in Table 2-4. As noted in the table, some wells

were omitted if they could not be unlocked; however, over 110 wells were measured and provided a good

distribution of water levels in the Upper Sand, Transition Unit, Lower Sand, and Bedrock in the vicinity of

the Eastern Plume. Water-level data field log sheets and surface water elevation calculations are

presented in Appendix A-8 and evaluated in Section 3.0. Note that monitoring well MW-EP-355 was not

included in the synoptic water-level measurements because it was not installed and surveyed until later

(August 2009 and January 2010, respectively) based on site conditions.

2.7 HYDRAULIC CONDUCTIVITY TESTING

Instantaneous hydraulic conductivity (“slug”) tests were conducted at the 8 of the 9 wells associated with

the three newly installed bedrock monitoring well clusters (MW-EP-340S/B1, MW-EP-341S/B1/B2, and

MW-EP-342S/B1/B2), and at 12 of the 13 newly installed overburden wells (MW-EP-343 through

MW-EP-354). Wells for slug testing were distributed across the core of the 1,4-dioxane plume and along

downgradient migration pathways identified from the EC profiling. Slug tests were not performed at

MW-EP-340B2 due to extremely slow recovery and at MW-EP-355 because a sufficient hydraulic

conductivity data set was collected during earlier Supplemental RI activities. Hydraulic conductivity

testing methodology was conducted in accordance with the SAP (TtNUS, 2008).

Prior to initiation of slug testing at each well, the groundwater level was measured to the nearest 0.01 foot

using an electronic water-level indicator. An electronic water-level/pressure transducer was then lowered

into the well to either 1 foot above the bottom of the well (in shallow wells) or at least 10 feet below

groundwater level (in deep wells), and the static water level was re-established. Rising-head tests were

performed in each of the monitoring wells by inserting a 5-foot-by-1¼-inch slug into the well and then

withdrawing the slug from the well when the water level had returned to static conditions. Due to artesian

conditions at MW-EP-350, a 3-foot slug was attached to the 5-foot-by-1¼-inch slug for optimal

displacement. The slug tests continued until water levels recovered to at least 9 percent of the static

level. Water-level measurements were collected using the pressure transducer.

The data collected during slug testing from the initial set of wells tested (bedrock wells MW-EP-340B1,

-341B1, -341B2, -342B1, and -342B2) were analyzed using both the Bouwer and Rice (Fetter, 1994) and

Hvorslev (Hvorslev, 1951) methods. The hydraulic conductivity estimates using both methods were

similar (within a factor of two); therefore, one method Bouwer and Rice, was retained to maintain

consistency in the data analysis method for the remainder of the wells tested. Hydraulic conductivity test

results are presented included in Appendix A-7 and evaluated in Section 3.0.
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2.8 GROUNDWATER SAMPLING

Groundwater samples were collected from the Eastern Plume area on several occasions during the

Supplemental RI. Groundwater samples were first collected from the profiling effort between

November 10 and December 15, 2008, based on the results of EC profiling, as discussed in Section 2.3.

The three newly installed well clusters (MW-EP-340S/B1/B2, MW-EP-341S/B1/B2, and

MW-EP-342S/B1/B2) were sampled from April 13 through 15, 2009. Groundwater samples were also

collected from newly installed and select existing monitoring wells. Twelve of the 13 new overburden

monitoring wells (MW-EP-343 through MW-EP-354), and nine select existing wells not part of the long-

term monitoring program for the Eastern Plume (MW-MB-03C, PZ-MB-B4B, MW-MB-01C, MW-MB-02C,

MW-MB-04B, PZ-MB-B6B, PZ-MB-C4B, MW-MB-06A, and MW-MB-06C) were sampled from June 8

through 15, 2009. As discussed above, the remaining new overburden well (MW-EP-355) was sampled

in September 2009. Sampling was performed following the SAP (TtNUS, 2008) and including EPA’s SOP

titled Low-Stress Purging and Sampling Procedure for the Collection of Groundwater Samples from

Monitoring Wells.

Submersible bladder pumps with Teflon™ bladders were used to collect groundwater samples. Sampling

equipment was decontaminated between sample locations in accordance with the SAP (TtNUS, 2008).

Dedicated tubing was used for each monitoring well to minimize cross-contamination. Low-flow sampling

methods were used and emphasized the need to minimize water-level drawdown and groundwater

pumping rates to collect samples with minimal alterations to groundwater chemistry.

Groundwater was pumped through a flow-through cell where pH, conductivity, temperature, DO, and

ORP were measured with an YSI 556 MPS meter and a LaMotte 2020 turbidimeter measured the

turbidity to assess stabilization criteria.

Water levels, flow rates, and water quality field measurements were recorded on water sampling logs

provided in Appendix A-9 along with other supporting field documentation. Groundwater samples were

analyzed for 1,4-dioxane and CVOCs of concern identified in the SAP. Analytical results from

groundwater profiling and permanent monitoring well sampling are provided in Appendix B-2 and

Appendix B-3, respectively. Analytical results are discussed in Section 4.0.

2.9 SURVEYING

Following the field investigation, a survey was performed in accordance with the SAP to document the

horizontal locations and elevations of all sample locations and significant site features. Surveyed features

included locations and elevations of pore water sample locations, groundwater EC profiling locations, and
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new monitoring wells. For each monitoring well, a black mark was drawn on the highest point of the PVC

well riser to serve as a reference point for well survey and groundwater depth measurements upon

completion of each well.

Horizontal coordinates were referenced to the North America Datum (NAD) of 1983, Maine State Plane

West Coordinate System (SPCS), Universal Transverse Mercator (UTM) Zone 19, in units of feet and

meters. Elevations were referenced to the NGVDs of 1929 and 1988. Survey data are provided in

Appendix A-10.

2.10 INVESTIGATION-DERIVED WASTE

IDW generated during Supplemental RI field events consisted of groundwater, soil, and rock cuttings from

drilling and groundwater purging/sampling activities. IDW solids and liquids were containerized in

55-gallon open-head steel drums, sealed and labeled according to the Navy’s procedures. Drums were

temporarily stored within the Base at a staging area designated by the Navy. ENPRO (TtNUS

subcontractor) sampled the drums for waste characterization and transported the drums off site for proper

disposal based on the results of characterization sampling.
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EC PROFILING AND DISCRETE-INTERVAL GROUNDWATER SAMPLE RESULTS SUMMARY  
 SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
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Transect Profiling General
Line No. Location Location  Rationale1

 Upper Target 
Depth

Upper 
Actual 
Depth Sample Date 1,4-Dioxane Total CVOCs2

Middle Target 
Depth

Middle Actual 
Depth Sample Date 1,4-Dioxane Total CVOCs2

Lower Target 
Depth

Lower Actual 
Depth Sample Date 1,4-Dioxane Total CVOCs2

1 PL-1 Northern portion of Eastern Plume.

North of 5 ug/L 1,4-dioxane contour.  Target 
area between pore water sample PW-130 
and PW-131 where VOCs were detected.  

Also address data gap in depth to clay layer.

39 44.3 11/10/2008 ND ND 61 no water 12/1/2008 NA NA 73 71 12/1/2008 4.4 4.88

1 PL-2

Northern portion of Eastern Plume, 
Upgradient of Picnic Pond and 

porewater sample PW-131 (4.93 ug/L 
total VOC)

In northern extension of clay bowl. 26 26.3 11/11/2008 ND ND 44.3 45 11/12/2008 ND ND 70 69.7 11/12/2008 51 145.4

2 PL-3 Northern portion of Eastern Plume, 
outside 5 ug/L contour. Outside 5 ug/L 1,4-dioxane contour 31 31 12/1/2008 ND ND 54 no water 12/2/2008 NA NA 75 no water 12/2/2008 NA NA

2 PL-4 Northern portion of Eastern Plume, 
outside 5 ug/L contour. Near 32 ug/L 1,4-dioxane contour. 28.5 no water 11/13/2008 NA NA 46 no water 11/13/2008 NA NA 67 67 11/13/2008 74 557.4

2 PL-5
Northern portion of Eastern Plume, 
near Merriconeag Stream outside 5 

ug/L contour.

Between EW-05B (~100 ug/L 1,4-dioxane), 
and Merriconeag Stream.1,4-Dioxane 

concentrations may be elevated based on 
sampling results from pore water location PW-

SP-14.

19.5 20 11/12/2008 ND ND 30 30 11/12/2008 ND ND 39.5 no water 11/13/2008 NA NA

3 PL-6 Central portion of Eastern Plume near 
32 ug/L 1,4-dioxane contour Near 32 ug/L 1,4-dioxane contour. 24 no water 12/2/2008 NA NA 41 41 12/2/2008 ND 1 63.8 no water 12/2/2008 NA NA

3 PL-7 Central portion of Eastern Plume 
outside 5 ug/L 1,4-dioxane contour Limited 1,4-dioxane data nearby (MW-330) 21 no water 11/14/2008 NA NA 36.5 no water 11/14/2008 NA NA 49.2 no water 11/14/2008 NA NA

3 PL-8
Central portion of Eastern Plume, 

outside 5 ug/L 1,4-dioxane contour  
near Merriconeag Stream

Near pore water sample location PW-SP-02 
(10 ug/L 1,4-dioxane) 21 20 11/14/2008 ND ND 34.5 no water 11/14/2008 NA NA 43.5 no water 11/14/2008 NA NA

4 PL-9 Central portion of Eastern Plume 
outside 5 ug/L 1,4-dioxane contour Outside 5 ug/L 1,4-dioxane contour 40 40 12/2/2008 ND ND 60 60 12/3/2008 ND 3.4 78 no water 12/3/2008 NA NA

4 PL-10 Central portion of Eastern Plume

In vicinity of pore water sample location PW-
SP-05 (0.02 J ug/L total VOCs, 1,4-dioxane) 
and PW-106 (1,4-dioxane), plus PW-SP-03 

(VOCs).

21 no water 11/17/2008 NA NA 27.2 no water 11/17/2008 NA NA 34.3 no water 11/17/2008 NA NA

4 PL-11 Central portion of Eastern Plume near 
Merriconeag Stream

In vicinity of porewater sample location PW-
106 (4.04 ug/L 1,4-dioxane) and PW-SP02. 7.5 no water 12/4/2008 NA NA 17 no water 12/4/2008 NA NA 23.3 no water 12/4/2008 NA NA

5 PL-12
Central portion of Eastern Plume, 
upgradient of 5 ppb 1,4-dioxane 

contour.

Outside 5 ug/L 1,4-dioxane contour at a point 
between existing CP-110 and CP-114 22.5 22.5 12/3/2008 ND ND 39 40 12/3/2008 ND ND  52 & 68 no water 12/3/2008 NA NA

5 PL-13 Central portion of Eastern Plume, in 
vicinity of 32 ug/L 1,4-dioxane contour In vicinity of 32 ug/L 1,4-dioxane contour. 23 no water 12/4/2008 NA NA 41 no water 12/4/2008 NA NA 59 & 86 no water 12/4/2008 NA NA

5 PL-14 Central portion of Eastern Plume, in 
vicinity of 100 ug/L 1,4-dioxane contour

In vicinity of 100 ugL 1,4-dioxane contour to 
target pore water sample PW-SP-09 (VOCs) 

where unique cold-water discharge and 
preferential pathways present.  Nearby DP-

EP-01S/D (therefore no EC profiling 
necessary since lithology information is 

available).

23 no water 11/17/08 NA NA 48 48 11/17/08
5.1  (sample)       

5.7 (dup)    
81 (sample)     87 

(dup)  63 & 71 no water 11/17/08 NA NA

5 PL-15 Central portion of Eastern Plume, in 
vicinity of 100 ug/L 1,4-dioxane contour

In vicinity of 100 ugL narrow band 1,4-dioxane 
contour. 22 no water 11/18/2008 NA NA 31 no water 11/18/2008 NA NA 42 no water 11/18/2008 NA NA

6 PL-16 Southern portion of Eastern Plume, in 
vicinity of 32 ug/L 1,4-dioxane contour. In vicinity of 32 ug/L 1,4-dioxane contour. 35 no water 11/20/2008 NA NA 55 no water 11/20/2008 NA NA 70 69 11/19/2008 ND 0.52

6 PL-17
Southern portion of Eastern Plume, 

between 32 and 100 ug/L 1,4-dioxane 
contours.

Located between 32 and 100 ug/L 1,4-
dioxane contours. 35 no water 11/20/2008 NA NA 56 no water 11/20/2008 NA NA 65 64 11/19/2008 64 292.5

6 PL-18
Southern portion of Eastern Plume, 

between 32 and 100 ug/L 1,4-dioxane 
contours.

Located between 32 and 100 ug/L 1,4-
dioxane contours. 22 no water 11/18/2008 NA NA 29 no water 11/18/2008 NA NA 41 no water 11/18/2008 NA NA

6 PL-19 Southern portion of Eastern Plume, in 
vicinity of 32 ug/L 1,4-dioxane contour.

In vicinity of 32 ug/L 1,4-dioxane contour to 
target leading edge of most contaminated 

portion of the plume (greater than 100 ug/L).
17 no water 11/20/2008 NA NA NA no water 11/20/2008 NA NA 31 no water 11/20/2008 NA NA

Groundwater Sample Depth Intervals (ft-bgs) 1,4-Dioxane Results (ug/L) and Total Chlorinated VOC Results (ug/L)
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Transect Profiling General
Line No. Location Location  Rationale1

 Upper Target 
Depth

Upper 
Actual 
Depth Sample Date 1,4-Dioxane Total CVOCs2

Middle Target 
Depth

Middle Actual 
Depth Sample Date 1,4-Dioxane Total CVOCs2

Lower Target 
Depth

Lower Actual 
Depth Sample Date 1,4-Dioxane Total CVOCs2

Groundwater Sample Depth Intervals (ft-bgs) 1,4-Dioxane Results (ug/L) and Total Chlorinated VOC Results (ug/L)

6 PL-20
South of Eastern Plume outside 5 ug/L 
1,4-dioxane contour on opposite side 

of Merriconeag Stream. 
Outside 5 ug/L 1,4-dioxane contour 24 no water 12/1/2008 NA NA 33.5 no water 12/1/2008 NA NA 43.5 no water 12/1/2008 NA NA

7 PL-21 Southern portion of Eastern Plume, in 
vicinity of 5 ug/L 1,4-dioxane contour. Outside 5 ug/L 1,4-dioxane contour 22 no water 11/21/2008 NA NA 31 no water 11/21/2008 NA NA 42 no water 11/21/2008 NA NA

7 PL-22 Southern portion of Eastern Plume, in 
vicinity of 32 ug/L 1,4-dioxane contour.

In vicinity of 32 ug/L 1,4-dioxane contour 
between MW-334 and MW-335 to obtain 

additional vertical data (MW-334 at 47 feet 
while PL22 indicates a change to clay at 77 

feet).

26 no water 11/21/2008 NA NA 50 no water 11/21/2008 NA NA 60 no water 11/21/2008 NA NA

7 PL-23 Southern portion of Eastern Plume, in 
vicinity of 32 ug/L 1,4-dioxane contour.

In vicinity of 32 ug/L 1,4-dioxane contour to 
target floodplain area downgradient of leading 

edge of plume.
12 no water 11/20/2008 NA NA 18 no water 11/20/2008 NA NA 27 no water 11/20/2008 NA NA

NA PL-24 North of Line 1 and west of Picnic 
Pond. 

To delineate the extent of 1,4-dioxane to 
target plume discharge zone at leading edge 
of plume and define the northern edge of clay 

that rises sharply in the area.

27 no water 12/15/2008 NA NA 54.5 no water 12/15/2008 NA NA 66 & 79 66 & 79 12/15/2008 ND/ND ND/ND

NA PL-25 North of Line 1 and east of Picnic 
Pond. 

To delineate the extent of 1,4-dioxane.  
Target area between pore water samples PW-
SP-14 and PW-SP-02/PW-106 cluster where 

1,4-dioxane was detected.

21 21 12/11/2008 ND ND 60 62 12/15/2008  ND (sample)   
ND (dup)       

3.78 (sample) 
4.86 (dup) 81 71 12/15/2008 1.7 J 4.08

1 PL-26 East of Picnic Pond To delineate the extent of 1,4-dioxane to 
target the other side of stream (in floodplain). 6 no water 12/11/2008 NA NA NA no water 12/11/2008 NA NA 12.5 no water 12/11/2008 NA NA

4 PL-27 On line 4 midway between PL-09 and 
PL-10

To evaluate the extent of the 100 ug/L 1,4-
dioxane contour to target the other side of 

stream (in floodplain).
13.5 no water 12/11/2008 NA NA 29 no water 12/11/2008 NA NA 39 no water 12/11/2008 NA NA

NA PL-28 Between Lines 4 and 5 in vicinity of the 
100 ug/L 1,4-dioxane contour.

To evaluate the extent of the 100 ug/L 1,4-
dioxane contour. 17 no water 12/10/2008 NA NA 32 no water 12/10/2008 NA NA 46 45.5 12/10/2008 ND 59.3

NA PL-29 Between Lines 6 and 7 in vicinity of the 
32 ug/L contour.

To evaluate the extent of the 32 ug/L 1,4-
dioxane contour. 28 no water 12/10/2008 NA NA 47 no water 12/10/2008 NA NA 60 no water 12/10/2008 NA NA

NA PL-30 East of Line 7 in vicinity of the 100 ug/L 
contour.

To evaluate the extent of the 100 ug/L 1,4-
dioxane contour. 16.5 no water 12/10/2008 NA NA 35 no water 12/10/2008 NA NA 49.5 no water 12/10/2008 NA NA

J - Estimated
NA - Not applicable.
ND - Non-detect.
NS - No sample collected due to the presence of fines in target zone. 
Shaded cell indicates sample collected.
Bolded cell indicates concentration detected.

1 Rationale based on available information at the time of investigation. 

2 Total chlorinated volatile organic compounds (CVOCs) is a summation of the following compounds: 1,1,1-trichloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichloroethane, cis-1,2-
dichloroethene, tetrachloroethene, trans-1,2-dichloroethene, trichloroethene, and vinyl chloride.
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COMPARISON OF DEPTH INFORMATION FROM EC PROFILING AND CONFIRMATORY SOIL BORINGS
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

EC Profile 
Location

Source of Depth 
Information

Depth to 
Transition 

Unit (feet bgs)

Depth to 
Lower Sand 

(feet bgs)

Depth to 
Lower 

Transition 
Unit (feet bgs)

Depth to 
Lower Sand 

(feet bgs)

Depth to 
Clay (feet 

bgs)

End of 
Boring 

(feet bgs)

PL-1 EC LOG 19 59 64 70 78 103
SOIL BORING LOG -- 47-62 65 66-77 77.8 81

PL-6 EC LOG 6 39 48 -- 59 96.25
SOIL BORING LOG -- 36.55 39-55 -- 60.4 67

PL11 EC LOG 8 -- -- -- 24 59
SOIL BORING LOG 8.8 -- -- -- 24 24

PL17 EC LOG 16 61 -- -- 68 103
SOIL BORING LOG -- 54 57.7 58-66 68 70

PL20 EC LOG 2.5 -- -- -- -- 47.25
SOIL BORING LOG <16 -- -- -- -- 34.5

PL23 EC LOG 4 26 29 -- 31 66.5
SOIL BORING LOG 10.2 -- -- -- -- 30

-- Not encountered.
feet bgs Feet below ground surface.



TABLE 2-3

 NEW OVERBURDEN MONITORING WELL LOCATION RATIONALE 
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAVAL AIR STATION BRUNSWICK
BRUNSWICK,  MAINE

Well ID(1) Location
Approximate Top 

of Clay Depth          
(ft bgs)

Estimated 
Depth of   

Lower Sand    
(ft bgs)

Start of Soil 
Sampling 

Depth             
(ft bgs)

Rationale/Comments
Installed Well 
Screen Zone       

(ft bgs)
Comments

MW-EP-343 Previous PL02 location 78 68-78 NA Estimated lower sand depth 
based on EC data from PL02. 68-78 Completed in May 2009. 

MW-EP-344 Previous PL04 location 68 63-68 NA Estimated lower sand depth 
based on EC data from PL04. 63-68 Completed in May 2009. 

MW-EP-345 Along southern side of Puriton 
Rd 26 Not Present 25

Soil boring indicated Transition 
Unit to 26 ft underlain by clay to at 

least 41 ft.
18-23 Well screened across sand bed in Transition 

Unit. Completed in May 2009.

MW-EP-346
165 ft south of EP-12 and 150 
ft northwest of previous PL06 

location
73 64-74 25 Depth of clay based on soil 

lithology samples. 60-70 Flowing sands present made soil lithology 
sampling difficult.  Completed in May 2009. 

MW-EP-347 Previous PL07 location 51 46-51 NA Estimated lower sand based on 
EC data from PL07. 46-51 Completed in May 2009. 

MW-EP-348 50ft northwest of previous 
PL15 location 48 43-48 EC profiling

Estimated lower sand depth 
based upon EC data at MW-EP-

348.
43-48

EC profiling conducted at 348. Well screen 
installed opposite Lower Sand. Completed in 

May 2009. 

MW-EP-349 95 ft southeast of previous 
PL13 location 65 46-51 EC profiling

Estimated lower sand depth 
based upon EC data at MW-EP-

349.
46-51

EC profiling conducted at 349. Well screen 
installed opposite Lower Sand. Completed in 

May 2009. 

MW-EP-350 Directly adjacent to DP-EP-07 
location 72 Unknown prior 

to EC profiling EC profiling
Estimated lower sand depth 

based on EC data from DP-EP-
07.

48-58
Initial well decommissioned. Replaced with 2-
inch diameter PVC well.  Completed in May 

2009. 

MW-EP-351 80 ft east of MW-MB-02 
cluster 38 Not present EC profiling Top of clay based on EC data. 23-33 EC profiling performed.  Well completion 23-33 ft 

bgs in sand above silt. Completed in May 2009. 

MW-EP-352 Previous PL30 location 54 47-52 NA

No lower sand observed/noted in 
EC graph but 46-51 is interpreted 

to be interbedded sand and silt 
above clay.

47-52 Completed in May 2009. 

MW-EP-354 Previous PL19 location 34 29-34 NA Estimated lower sand depth 
based on EC data from PL19. 29-34 Completed in May 2009. 

MW-EP-353 Previous PL22 location 62 56-61 NA Estimated lower sand based on 
EC data from PL22. 56-61 Completed in May 2009. 

MW-EP-355 Directly adjacent to MW-
105A/B location 80 Unknown prior 

to EC profiling EC profiling

Approximate top of clay depth 
based on top of clay elevation 
map. Closest well cluster with 

boring data is MW-105A/B but no 
data deeper than 47 ft bgs.

46-56
Not installed in same May 2009 event as other 
overburden wells due to flooding in the area.  

Later installed in August 2009.

1  Excludes overburden wells associated with new monitoring well clusters.
NA - Not applicable.
ft - Feet.
bgs - Below ground surface.
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WELL CONSTRUCTION AND JUNE 2009 GROUNDWATER ELEVATION SUMMARY
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE
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 Well Identification Date of 
Installation

Water-Bearing Unit 
Screened

Well Inside 
Diameter 

(in)

Ground 
Elevation1       

(ft above 
msl)

PVC Riser 
Elevation1       

(ft above 
msl)

PVC Riser 
Extension 
Elevation     

(ft above msl)                        
(if applicable)

Depth to 
Top of 
Well 

Screen      
(ft bgs)

Depth to 
Bottom of 

Well 
Screen      
(ft bgs)

Elevation 
of Top of 

Well 
Screen1        

(ft above 
msl)

Elevation 
of 

Bottom 
of Well 
Screen1      

(ft above 
msl)

Depth to 
Groundwater (ft 
from TPVC or 

TPVC Extension 
if applicable)

Groundwater 
Elevation1 - 

June 12, 2009 
(ft above 

msl)

EP-01 11/17/1994 Transition/Lower Sand 1.5 29.12 31.67 N/A 68.00 98.00 -38.88 -68.88 Lock Did Not Open4 N/A
EP-02 11/16/1994 Transition/Lower Sand 1.5 27.10 29.74 N/A 67.00 97.00 -39.90 -69.90 NM5 N/A
EP-03 11/18/1994 Transition/Lower Sand 1.5 25.40 27.91 N/A 58.00 88.00 -32.60 -62.60 NM5 N/A
EP-04 11/22/1994 Transition/Lower Sand 1.5 30.20 32.59 N/A 58.00 88.00 -27.80 -57.80 Lock Did Not Open4 N/A
EP-05 11/22/1994 Transition/Lower Sand 1.5 32.00 34.61 N/A 48.00 78.00 -16.00 -46.00 2.80 31.81
EP-06 11/21/1994 Transition/Lower Sand 1.5 37.40 40.14 N/A 51.00 81.00 -13.60 -43.60 8.56 31.58
EP-07 11/7/1994 NL NL 45.10 48.49 N/A NL NL NL NL 13.74 34.75
EP-08 11/14/1994 Transition/Lower Sand 1.5 44.70 47.31 N/A 47.00 77.00 -2.30 -32.30 Lock Did Not Open4 N/A
EP-09 11/9/1994 Transition/Lower Sand 1.5 35.20 37.84 N/A 30.00 60.00 5.20 -24.80 2.03 35.81
EP-10 11/6/1994 NL NL 34.60 37.78 N/A NL NL NL NL 2.09 35.69
EP-11 11/8/1994 NL NL 39.70 41.59 N/A NL NL NL NL 4.67 36.92
EP-12 11/7/1994 NL NL 47.10 49.38 N/A NL NL NL NL 12.13 37.25
EP-13 11/1/1994 NL NL 36.70 38.96 N/A NL NL NL NL 1.28 37.68
EP-14 11/3/1994 NL NL 41.30 43.46 N/A NL NL NL NL 5.88 37.58
EP-15 NI NL NL 43.00 45.37 N/A NL NL NL NL 7.90 37.47
EW-01 10/28/1994 Transition/Lower Sand 6 27.20 25.34 N/A 16.00 94.00 11.20 -66.80 NM3 N/A

EW-02A 4/14/1998 Transition/Lower Sand 6 25.30 22.27 N/A 48.00 63.00 -22.70 -37.70 NM3 N/A
EW-04 10/28/1994 Upper Sand/Transition 6 42.80 37.13 N/A 9.00 65.00 33.80 -22.20 NM3 N/A

EW-05A NL NL NL NL 37.63 N/A NL NL NL NL NM3 N/A
EW-05B NL Lower Sand NL NL 36.82 N/A 65.00 75.00 NL NL 0.96 35.86

EW-05B-PZ-01 8/7/2009 Lower Sand 4 34.48 36.30 N/A 65.00 75.00 -30.52 -40.52 0.33 35.97
EW-05B-PZ-02 8/6/2009 Lower Sand 4 35.45 37.46 N/A 65.00 75.00 -29.55 -39.55 1.43 36.03
EW-05B-PZ-03 8/8/2009 Transition 4 33.06 35.46 N/A 52.00 62.00 -18.94 -28.94 3.74 31.72

EW-05B-PZ-04A 8/14/2009 Lower Sand 4 34.94 37.26 N/A 68.00 78.00 -33.06 -43.06 0.84 36.42
MW-105A 11/19/1984 Transition 2 20.90 24.19 N/A 34.00 44.00 -13.10 -23.10 0 24.19
MW-105B 11/20/1984 Upper Sand 2 21.10 24.55 N/A 9.00 19.00 12.10 2.10 5.20 19.35
MW-106 11/21/1984 Transition 2 47.70 51.26 N/A 24.00 34.00 23.70 13.70 17.13 34.13
MW-205 8/3/1988 Lower Sand 2 44.00 45.99 N/A 62.20 72.20 -18.20 -28.20 21.02 24.97

MW-206A 8/13/1988 Transition/Lower Sand 2 40.60 43.02 N/A 62.00 72.00 -21.40 -31.40 14.95 28.07
MW-206B 7/30/1988 Upper Sand 2 40.50 42.77 N/A 15.00 25.00 25.50 15.50 14.93 27.84
MW-207A 8/1/1988 Lower Sand 2 21.60

MW-207AR NL NL 2 NL 23.42 29.82 NL NL NL NL 3.11 26.71
MW207B 7/31/1988 Upper Sand 2 21.10 22.90 N/A 5.00 7.00 16.10 14.10 5.78 17.12
MW-208 8/11/1988 Lower Sand 2 47.40 49.40 N/A 91.00 101.00 -43.60 -53.60 15.02 34.38
MW-209 7/20/1988 Upper Sand 2 52.90 54.84 N/A 25.80 30.80 27.10 22.10 19.55 35.29
MW-222 9/8/1989 Transition 2 54.10 57.43 N/A 31.00 41.00 23.10 13.10 21.21 36.22
MW-223 9/8/1989 Transition 2 51.10 53.71 N/A 30.00 40.00 21.10 11.10 18.98 34.73

Abandoned and replaced with MW-207AR
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MW-224 9/7/1989 Transition 2 54.70 57.63 N/A 34.00 44.00 20.70 10.70 20.35 37.28
MW-225A 8/28/1989 Lower Sand 2 43.00 45.95 N/A 64.00 74.00 -21.00 -31.00 14.10 31.85
MW-225B 8/24/1989 Transition 2 43.30 46.25 N/A 29.00 39.00 14.30 4.30 15.36 30.89
MW-229A 9/5/1989 Transition 2 30.60 33.83 N/A 52.00 62.00 -21.40 -31.40 9.96 23.87
MW-229B 9/5/1989 Upper Sand 2 30.30 30.08 N/A 20.00 30.00 10.30 0.30 14.38 15.70
MW-230A 9/5/1989 Lower Sand 2 33.70 36.32 N/A 70.00 80.00 -36.30 -46.30 12.30 24.02
MW-230B 9/6/1989 Transition 2 33.60 36.00 N/A 49.00 59.00 -15.40 -25.40 15.24 20.76
MW-231A 9/14/1989 Lower Sand 2 42.50 45.41 N/A 50.00 60.00 -7.50 -17.50 18.38 27.03
MW-231B 9/19/1989 Transition 2 42.20 46.31 N/A 25.00 35.00 17.20 7.20 22.01 24.30
MW-303 10/1/1990 Transition 2 42.00 44.28 N/A 59.00 69.00 -17.00 -27.00 10.43 33.85
MW-305 10/17/1990 Transition 2 40.00 43.09 N/A 42.00 52.00 -2.00 -12.00 11.35 31.74
MW-306 9/19/1990 Upper Sand 2 49.30 52.12 N/A 45.00 55.00 4.30 -5.70 13.10 39.02
MW-307 9/18/1990 Upper Sand 2 59.80 62.70 N/A 10.00 20.00 49.80 39.80 14.62 48.08
MW-308 9/26/1990 Bedrock 2 34.90 37.70 N/A 60.00 70.00 -25.10 -35.10 NM2 N/A

MW-309A 9/20/1990 Bedrock 2 19.80 22.84 29.24 59.00 69.00 -39.20 -49.20 2 27.24
MW-309B 9/19/1990 Bedrock 2 19.40 22.32 N/A 52.30 57.30 -32.90 -37.90 0 22.32
MW-310 9/18/1990 Transition 2 50.30 53.39 N/A 61.00 71.00 -10.70 -20.70 23.72 29.67
MW-311 9/24/1990 Transition 2 23.60 21.48 N/A 45.00 55.00 -21.40 -31.40 11.83 9.65
MW-312 9/27/1990 Transition 2 33.50 35.97 N/A 63.40 68.40 -29.90 -34.90
MW-313 10/18/1990 Transition 2 18.50 21.39 N/A 25.00 35.00 -6.50 -16.50 7.39 14.00

MW-315A 9/20/1990 Lower Sand 2 20.60 22.86 N/A 64.50 74.50 -43.90 -53.90 0 22.86
MW-316A 10/15/1990 Bedrock 2 51.10 53.71 N/A 89.50 99.50 -38.40 -48.40 20.66 33.05
MW-316B 10/16/1990 Bedrock 2 51.90 54.40 N/A 45.00 55.00 6.90 -3.10 10.57 43.83
MW-317A 10/9/1990 Bedrock 2 67.70 71.35 N/A 108.00 118.00 -40.30 -50.30 13.41 57.94
MW-317B 10/15/1990 Bedrock 2 67.50 70.10 N/A 84.50 94.50 -17.00 -27.00 12.16 57.94
MW-318 9/21/1990 Upper Sand 2 21.10 24.28 N/A 12.00 22.00 9.10 -0.90 5.04 19.24
MW-319 10/2/1990 Lower Sand 2 37.00 40.16 N/A 59.50 69.50 -22.50 -32.50 7.89 32.27
MW-323 10/19/1990 Bedrock 2 55.90 55.90 N/A 29.00 39.00 26.90 16.90 14.9 41.00
MW-330 10/19/1998 Transition 2 32.80 35.71 N/A 24.00 34.00 8.80 -1.20 1.24 34.47
MW-331 10/16/1998 Lower Sand 2 27.70 30.54 36.94 44.00 54.00 -16.30 -26.30 2.63 34.31
MW-332 10/28/1998 Upper Sand 2 22.30 25.33 N/A 8.00 18.00 14.30 4.30 9.27 16.06
MW-333 10/28/1998 Transition 2 24.30 27.25 N/A 30.00 40.00 -5.70 -15.70 9.02 18.23
MW-334 10/29/1998 Transition 2 28.00 30.93 N/A 35.00 45.00 -7.00 -17.00 8.72 22.21
MW-335 8/13/2003 Lower Sand 2 38.15 40.91 N/A 76.00 86.00 -37.85 -47.85 16.77 24.14
MW-336 8/19/2003 Upper Sand 2 26.85 29.62 N/A 16.00 26.00 10.85 0.85 10.3 19.32
MW-337 8/14/2003 Lower Sand 2 34.50 37.19 N/A 75.00 85.00 -40.50 -50.50 13.3 23.89

MW-338A 8/15/2003 Lower Sand 2 18.70 21.37 N/A 81.00 91.00 -62.30 -72.30 0 21.37
MW-338B 8/18/2003 Transition 2 18.64 21.48 N/A 60.00 70.00 -41.36 -51.36 0 21.48

Could Not Locate
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MW-338C 8/19/2003 Transition 2 18.91 21.65 N/A 42.00 52.00 -23.09 -33.09 0.67 20.98
MW-339 8/20/2003 Transition/Lower Sand 2 20.00 22.54 N/A 62.00 72.00 -42.00 -52.00 0.76 21.78
MW-1104 8/24/1989 Upper Sand 2 57.6 60.09 N/A 15.00 25.00 42.60 32.60 7.87 52.22

MW-EP-340S 11/5/2008 Transition 1 36.75 39.53 N/A 48.00 58.00 -11.25 -21.25 2.88 36.65
MW-EP-340B1 11/25/2008 Upper Bedrock 1 36.69 39.13 N/A 68.30 73.30 -31.61 -36.61 4.10 35.03
MW-EP-340B2 11/25/2008 Lower Bedrock 1 36.69 39.10 N/A 85.70 90.70 -49.01 -54.01 4.15 34.95
MW-EP-341S 11/3/2008 Transition 1 36.43 38.76 N/A 42.00 52.00 -5.57 -15.57 2.39 36.37
MW-EP-341B1 11/17/2008 Upper Bedrock 1 36.62 38.48 N/A 73.00 78.00 -36.38 -41.38 3.17 35.31
MW-EP-341B2 11/17/2008 Lower Bedrock 1 36.62 38.50 N/A 88.00 93.00 -51.38 -56.38 3.13 35.37
MW-EP-342S 10/29/2008 Transition 1 34.13 35.66 N/A 30.00 40.00 4.13 -5.87 1.34 34.32
MW-EP-342B1 11/25/2008 Upper Bedrock 1 34.34 35.94 N/A 63.20 68.20 -28.86 -33.86 1.18 34.76
MW-EP-342B2 11/25/2008 Lower Bedrock 1 34.34 35.88 N/A 76.20 81.20 -41.86 -46.86 0.94 34.94

MW-EP-343 5/29/2009 Lower Sand 1 35.20 38.04 N/A 68.00 78.00 -32.80 -42.80 2.63 35.41
MW-EP-344 5/29/2009 Lower Sand 1 35.21 37.74 N/A 63.00 68.00 -27.79 -32.79 1.27 36.47
MW-EP-345 5/28/2009 Upper Sand 1 33.45 36.36 N/A 18.00 23.00 15.45 10.45 10.28 26.08
MW-EP-346 5/19/2009 Lower Sand 1 52.47 55.15 N/A 60.00 70.00 -7.53 -17.53 19.08 36.07
MW-EP-347 5/18/2009 Lower Sand 1 29.35 31.31 33.91 46.00 51.00 -16.65 -21.65 0.75 33.16
MW-EP-348 5/20/2009 Lower Sand 1 21.07 23.61 28.61 43.00 48.00 -21.93 -26.93 0.40 28.21
MW-EP-349 5/20/2009 Lower Sand 1 23.38 25.74 30.74 46.00 51.00 -22.62 -27.62 1.84 28.90
MW-EP-350 5/29/2009 Lower Sand 2 11.05 13.28 23.38 48.00 58.00 -36.95 -46.95 3.00 20.38
MW-EP-351 5/26/2009 Lower Sand 1 8.30 10.99 15.99 23.00 33.00 -14.70 -24.70 0.00 15.99
MW-EP-352 5/27/2009 Transition 1 22.47 24.73 N/A 47.00 52.00 -24.53 -29.53 3.63 21.10
MW-EP-353 5/27/2009 Lower Sand 1 14.09 16.67 21.92 56.00 61.00 -41.91 -46.91 0.00 21.92
MW-EP-354 5/28/2009 Lower Sand 1 16.80 19.63 N/A 29.00 34.00 -12.20 -17.20 6.15 13.48
MW-EP-355 8/26/2009 Lower Sand 1 18.99 22.09 N/A 46.00 56.00 -23.91 -33.91 2.65 N/A
MW-MB-01C 6/13/2007 Lower Sand 2 17.16 20.15 22.75 48.00 58.00 -30.84 -40.84 1.85 20.90
MW-MB-02C 6/15/2007 Lower Sand 2 11.68 14.52 24.62 52.00 62.00 -40.32 -50.32 0.70 23.92
MW-MB-03C 6/6/2007 Lower Sand 2 23.76 26.64 N/A 46.00 56.00 -22.24 -32.24 0.50 26.14
MW-MB-04B 6/11/2007 Transition 2 17.84 20.69 N/A 24.00 34.00 -6.16 -16.16 6.11 14.58
MW-MB-06A 6/3/2007 Upper Sand/Transition 2 22.11 24.81 N/A 5.00 15.00 17.11 7.11 12.18 12.63
MW-MB-06C 6/3/2007 Lower Sand/Transition 2 21.83 24.88 N/A 40.00 50.00 -18.17 -28.17 6.11 18.77

MW-NASB-090 10/3/1990 NL 2 56.50 59.70 N/A 20.00 25.00 36.50 31.50 18.50 41.20
MW-NASB-11BR NL Bedrock 2 NL 59.01 N/A NL NL NL NL 20.05 38.96
MW-NASB-212 9/30/1988 Upper Sand 2 39.60 41.64 N/A 11.00 16.00 28.60 23.60 7.15 34.49

P-103 10/3/1990 NL 2 58.00 60.35 N/A 20.00 25.00 38.00 33.00 19.64 40.71
P-105 10/3/1990 NL 2 40.10 42.08 N/A 65.00 70.00 -24.90 -29.90 5.54 36.54
P-106 9/28/1990 NL 2 36.00 38.83 N/A 65.50 70.50 -29.50 -34.50 5.28 33.55
P-111 10/2/1990 NL 2 28.40 31.48 N/A 2.50 7.50 25.90 20.90 4.35 27.13
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P-121 9/28/1990 NL 2 47.80 50.78 N/A 10.00 15.00 37.80 32.80 15.11 35.67
P-123 9/26/1990 NL 2 51.70
P-132 10/2/1990 NL 2 42.45 42.95 N/A 20.00 30.00 22.45 12.45 17.56 25.39
PZ-1 NL NL NL NL 47.88 N/A NL NL NL NL 22.9 24.98
PZ-11 NL NL NL NL 53.66 N/A NL NL NL NL 21.65 32.01
PZ-2 NL NL NL NL 39.66 N/A NL NL NL NL 16.17 23.49
PZ-6 NL NL NL NL 33.14 N/A NL NL NL NL 11.45 21.69

PZ-MB-B4B 2/27/2007 Upper Sand 1 8.77 12.36 N/A 8.00 12.00 0.77 -3.23 0 12.36
PZ-MB-B6B 3/8/2007 Transition 1 8.24 11.14 N/A 9.00 14.00 -0.76 -5.76 0 11.14
PZ-MB-C4B 2/28/2007 Transition 1 9.04 12.12 N/A 9.00 14.00 0.04 -4.96 0 12.12

1 Elevations are based on feet above mean sea level (NAVD of 1988).
2 New wells MW-342B1 and MW-342B2 in the immediate vicinity were measured instead of MW-308.
3 Extraction well in locked vault and key not available.  Moreover, confined space entry not included in health and safety plan (HASP).
4 Wells were not pre-inspected because it was presumed that the wells could be unlocked considering their inclusion in the ongoing groundwater monitoring program.
5 No key available.  It was presumed that the keys provided would unlock the wells.

bgs - Below ground surface.
ft - Feet.
in - Inches.
NL - No well construction and or boring log available.
NI - No information on log.
NA - Not applicable.
NM - Not measured.
NAVD - North American Vertical Datum
PVC - Polyvinyl chloride.
TPVC - Top of PVC riser.

Ice damage to PVC; cannot gauge
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3.0 SITE GEOLOGY AND HYDROGEOLOGY

This section summarizes and evaluates results obtained during Supplemental RI activities including pore

water sampling, EC profiling and confirmatory soil boring, borehole geophysical investigation,

groundwater elevations, hydraulic conductivity (K) testing, and bedrock investigation.

3.1 SITE GEOLOGY

The geology of the Eastern Plume site generally consists of glacial outwash sand, silt, and clay deposits

underlain by glacial till and bedrock.

Eight cross sections, one oriented in a north-south direction through the mid-portion of the Eastern Plume

(Figure 3-1) and seven oriented in a generally east-west direction (Figures 3-2 and 3-3), and a clay

surface map (Figure 3-4) were prepared to illustrate geologic conditions at the Eastern Plume site.

3.1.1 Overburden Geology

The overburden geology of the Eastern Plume and surrounding areas consists of unconsolidated sands

and silt and clay layers overlying an undulating bedrock surface. Glacial till is also present in the

subsurface directly overlying bedrock in a few areas. The majority of the surficial units at the Eastern

Plume, with the exception of the glacial till, are interpreted to be part of the Presumpscot Formation,

which are comprised of water-laid clay, silt, and sand with some minor gravel units. The formation

exhibits a general coarsening upward sequence. Three major overburden layers are present: Upper

Sand, Transition Unit (interbedded sand, silt, and clay layers), and several thin and/or relatively thick sand

layers referred to as the Lower Sand. The Presumpscot Clay underlies the Transition Unit and/or Lower

Sand. The sand zones can act as preferred contaminant migration pathways if they are hydraulically

connected to a contaminant source. The clay unit is relatively impermeable and restricts the vertical

downward movement of groundwater and contaminants dissolved in groundwater.

Upper Sand

The Upper Sand consists of brown and tan fine to coarse sand that readily transmits groundwater. The

unit is approximately 5 to 20 feet thick across the Eastern Plume area, as depicted on Cross Section A-A’

(Figure 3-1). In the vicinity of Sites 1 and 3 (west of the Eastern Plume) and north of Purinton Road, the

Upper Sand is greater than 40 feet thick.
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Transition Unit

The Transition Unit consists of interbedded sands, silts, and clays. Cross Section A-A’ (Figure 3-1)

illustrates the thickness of this unit from north to south beneath the Eastern Plume. Thicknesses range

from about 10 feet near Mere Brook (PZ-MB-B4) to approximately 80 feet (MW-313) south of Mere Brook

(MW-313). East-west cross sections B-B’, D-D’ (Figure 3-2), and H-H’ (Figure 3-3) show the Transition

Unit pinching out east of Merriconeag Stream. The previous Eastern Plume RI (E.C. Jordan, 1990, 1991)

also indicated that the Transition Unit pinches out west of Merriconeag Road. In that area, the Upper

Sand is in contact with the Lower Sand. Cross sections C-C’, E-E’ (Figure 3-2), F-F’, and G-G’

(Figure 3-3) show Transition Unit thicknesses ranging from 20 to 50 feet.

The upper portion of the Transition Unit exhibits unconfined groundwater conditions, and deeper intervals

exhibit confined conditions due to the presence of low permeability zones within this unit. The majority of

the Transition Unit is silt and clay, although sand layers are present with thickness ranging from inches to

several feet. The Transition Unit contains relatively thin and possibly continuous sand layers that may act

as preferential pathways for groundwater movement within this unit. Vertical movement of groundwater is

restricted by interbedded sands and silts of the Transition Unit, and vertical hydraulic conductivity is at

least one order of magnitude lower than horizontal hydraulic conductivity. The Transition Unit may act as

an aquitard between the Upper Sand and Lower Sand. The lateral continuity of Transition Unit sand

layers appears highly variable. That is, some sand layers may provide conduits for contaminant

migration, but others may be isolated and therefore may not transmit significant amounts of groundwater.

Lower Sand

A sandy interval identified near the base of the Transition Unit and in some portions of the Eastern Plume

is referred to as the Lower Sand. The Lower Sand consists of fine to medium sand ranging in thickness

from 0 to 30 feet. Cross section A-A’ (Figure 3-1) shows that, north of Purinton Road, relatively thicker

zones occur within depressions in the Presumpscot Clay surface. The Lower Sand occurs within the

middle to lower portions of the Transition Unit on cross sections B-B’, C-C’, E-E’ (Figure 3-2), F-F’, G-G’,

and H-H’ (Figure 3-3). The Lower Sand is in contact with the Upper Sand west of Merriconeag Road

(E.C. Jordan, 1990, 1991). Very little to no silt or clay interbeds are present in this area, which makes the

Transition Unit unidentifiable as a separate unit in the stratigraphy. The sand intervals within the

Transition Unit become thinner and finer-grained to the south, and this change is believed to further

increase groundwater confining conditions in deeper portions of the Transition Unit and the Lower Sand.

The Lower Sand becomes thin and pinches out in an easterly direction in the vicinity of Merriconeag

Stream, but is thicker to the west of Merriconeag Road where it is described as being in contact with the

Upper Sand.
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Sandy intervals within the Transition Unit are confined by interbedded fine-grained sand, silt, and clay.

Vertical differences in hydraulic head suggest that groundwater movement from above the Transition Unit

to underlying units is restricted. The sand intervals within the Transition Unit become thinner and finer-

grained to the south, and this change is believed to further increase groundwater confining conditions in

deeper portions of the Transition Unit and the Lower Sands. Thinning and less conductive sand intervals

near the present terminus of the plume are thought to slow or restrict to some degree groundwater

movement in these layers. The Lower Sand becomes thin and pinches out in an easterly direction in the

vicinity of Merriconeag Stream, but is thicker to the west of Merriconeag Road where it is described as

being in contact with the Upper Sand. Thin overburden that is insufficient to transmit significant quantities

of groundwater covers bedrock on the west-facing ridge flank east of Merriconeag Stream and Mere

Brook.

Presumpscot Clay

The Presumpscot Clay was deposited on the ocean floor during a submergence of the area during the

last period of glaciation. Sediments were deposited over till or directly over bedrock (E.C. Jordan, 1990,

1991). The Presumpscot Clay and Transition Unit are comprised of marine deposits (deposited under

low-energy conditions), which resulted in the generally fine-grained nature of overburden material in these

units. Clay thickness is variable and may have a relationship to the bedrock surface topography upon

which it is deposited (E.C. Jordan, 1990, 1991).

The Presumpscot Clay underlies the Transition Unit and Lower Sand and blankets the bedrock or till

surface as a nearly continuous layer. The clay has a low permeability that ranges form 10-6 to

10-8 cm/sec (3 x 10-3 to 3 x 10-5 ft/day) (E.C. Jordan, 1990, 1991). The clay thickness has been measured

at up to 80 feet, although the thickness of the clay may be greater in some areas (EA, 2000). A clay

surface elevation map (Figure 3-4) was prepared based on available geologic, EC, and cone

penetrometer logs; supporting clay surface elevations are presented in Table 3-1. As shown, two

elongated depressions within the clay surface are shown separated by a bedrock “saddle.” The northern

depression or “bowl” is bounded by bedrock highs east of Picnic Pond, to the west toward Sites 11 and

13, and to the south by the bedrock saddle. The southern bowl is located south of the saddle and is

bounded to the east by clay covering a west-sloping bedrock surface that forms a ridge east of Mere

Brook. The southern bowl rises to the west beneath the Weapons Compound Area and extends south

beyond the southern limit of the Eastern Plume. The clay surface slopes upward toward Mere Brook in

the vicinity of the Mere Brook-Merriconeag Stream confluence. Because the clay is relatively

impermeable, it acts as a barrier for lateral flow in an easterly direction toward Mere Brook in the vicinity

of the Mere Brook-Merriconeag Stream confluence.
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The saddle between the northern and southern bowls coincides with a bedrock high in the vicinity of

MW-308. The clay surface elevation in the saddle ranges from -10 to -30 feet above mean sea level.

The clay is absent in the vicinity of MW-308 and thins out to the west toward Sites 1 and 3 and Sites 11

and 13. The clay also thins out east of Merriconeag Stream and Mere Brook near the NAS Brunswick

boundary to the north. The remaining portions of the Eastern Plume appear to be underlain by several

feet or tens of feet of clay. This clay forms the base of the overburden flow system and prevents

significant groundwater flow between the overburden and bedrock in the Eastern Plume vicinity.

The topography of the top of the clay unit is similar to the top of bedrock surface, exhibiting an easterly

slope from high elevations near Site 11 and decreasing eastward. However, the thickness of the clay

also shows considerable variation over the entire plume. Minimal clay thickness was interpreted east of

Site 11 (0 to 10 feet thick), with much greater thicknesses (up to approximately 110 feet) reported further

east in the vicinity of a bedrock depression parallel with Weapons Area Road (Figure 3-4). The clay thins

further east toward Picnic Pond, with thicknesses varying from near 0 to 25 feet. The top elevation and

thickness of the Transition Unit generally mimic the clay, showing an eastward slope with greatest

thickness noted where bedrock depressions are present.

Glacial Till

Glacial till consists of a compact heterogeneous mixture of gravel, sand, silt, and clay that occurs beneath

the Presumpscot Clay as a discontinuous layer mantling the bedrock surface. Thicknesses of glacial till

range from 0 to approximately 5 feet. Glacial till has been previously noted in boring logs from the

northern (CP-135), central (CP-115), and southern (CP-122) areas of the Eastern Plume. Glacial till was

also previously noted in wells to the north (CP-154 and CP-155) and west (MW-210A/B and MW-211A/B)

of the Eastern Plume.

Summary

The Supplemental RI confirmed and refined the results of the previous investigations, specifically, that the

Upper Sand Unit, Transition Unit, and Presumpscot Clay extend east to the vicinity of Merriconeag

Stream and Mere Brook. The Lower Sand thins out in the vicinity of Merriconeag Stream and extends

beneath Mere Brook in a southerly direction, then thins out further to the south and west. The hydraulic

conductivity of the Lower Sand and Transition Units are more similar than previously thought based on

slug-test data.
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3.1.2 Bedrock Geology in the Area of MW-308

The scope of the Supplemental RI for Bedrock included installation of three well clusters, each consisting

of a shallow well completed in the Transition Unit and two bedrock wells nested in a single borehole.

Clusters at MW-EP-340 (MW-EP-340S/B1/B2) and -341 (MW-EP-341S/B1/B2) were placed in each of

two upgradient directions from MW-308 cluster, and the remaining cluster (MW-EP-342S/B1/B2) was

placed near MW-308 (see Figure 2-1). After advancing each bedrock borehole 50 feet into rock, borehole

geophysical logging was performed to locate transmissive fractures and characterize the identified

fractures. Based on the results of the borehole logging the well screen depth intervals were properly

established in each of the three boreholes. Each bedrock well was completed with 6-inch steel casing

grouted into the upper few feet of bedrock and two 1-inch-diameter Schedule 40 PVC wells, each with

5-foot-long well screens (0.010-inch slot size) and bentonite seals placed above the well screens to avoid

potential cross connection in the annulus.

Bedrock Core

Bedrock coring was conducted from 40.5 to 70.5 feet bgs in the MW-EP-342S boring, which is located in

the vicinity of MW-308. The geologic log indicated that bedrock consisted of a muscovite-biotite schist,

which is consistent with the Cape Elizabeth Formation. Rock quality designation (RQD) values ranged

from 50 percent (at 40.5 to 45.5 feet bgs) to approximately 70 to 90 percent (50.5 to 70.5 feet). The rock

hardness was described as very strong over the entire cored interval, except between 42 and 44.8 feet

bgs where the rock core was very broken. Most planar features were observed to be aligned with

schistosity (foliation planes) and were healed or mineralized.

Borehole Geophysics

Downhole geophysical logging was conducted in November 2008 in three open boreholes (MW-EP-340B,

-341B, and -342B) cased in the upper few feet of bedrock. Fluid resistivity, caliper, natural gamma, and

ATV and/or OTV logging results were used to identify bedrock lithology and fracture orientation.

Temperature, fluid resistivity, and flowmeter measurements were also taken to assess potential

transmissive zones and potential vertical flow conditions within the boreholes. Composite logs, including

data from each of the geophysical logging methods, for each of the boreholes are presented in

Appendix A-6. Composite logs show one or a combination of anomalous geophysical responses

identifying physical discontinuities that may represent fractures. These included abrupt widenings in the

caliper log and planar images on the televiewer logs. Possible transmissive fractures in MW-EP-340B,

-341B, and -342B are shown on the composite logs in Appendix A-6. Note that the depths on the

geophysical logs provided in Appendix A-6 are relative to top of casing while the monitoring well and

boring logs provided in Appendix A-4 have depths relative to the ground surface. The correction
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difference between top of casing and ground surface is approximately 2.5 feet (MW-EP-340B), 2.0 feet

(MW-EP-341B), and 1.5 feet (MW-EP-342B). The results of the borehole logging are summarized below

for each of the three bedrock boreholes. The depth intervals for nested well completions are also noted.

The depths presented below for MW-EP-340B, -341B, and -342B have been corrected using the values

stated previously, so that they are relative to the ground surface and therefore easily compared to the

boring and monitoring well logs.

MW-EP-340B

Three likely transmissive zones are shown on the composite log for MW-EP-340B at approximately

71.5 feet, 79 feet, and between 83.5 and 90.5 feet below ground surface (bgs). All three zones are

associated with caliper spikes, and changes in water flow, and gamma inflections. The natural gamma

log for MW-EP-340B indicates numerous zones of higher or lower gamma readings likely indicative of

changes in lithology. Higher gamma readings were measured from approximately 85.5 to 93.5 feet bgs

and may indicate that the rock is more felsic (feldspar rich), granitic, (granite gneiss, pegmatite rock), or

clay-rich weathered zones. Intervals with lower gamma counts (i.e., 54.5 to 60.5 feet bgs) are likely to be

indicative of more mafic rock such as gabbro or schist.

Measurable downward flow was identified under static conditions at 73.5 to 85.5 feet bgs. According to

static flowmeter measurements, water exits the borehole through fractures located between 85.5 feet and

91.5 feet bgs. Below 91.5 feet bgs, no flow was measured. Flowmeter measurements were not collected

during pumping conditions at this well due to time constraints; however, sufficient data were collected to

determine the depths of transmissive fractures. Well MW-EP-340B1 was completed with the screened

interval from 68.3 to 73.3 feet bgs, which intersects the transmissive fracture at approximately 71.5 feet

bgs. The well screen for MW-EP-340B2 was installed at 85.7 to 90.7 feet bgs and intersects the fracture

identified between approximately 85.55 and 91.5 feet bgs.

MW-EP-341B

Four likely transmissive zones are shown on the composite log for MW-EP-341B between approximately

61 and 63 feet between 75 and 77 feet, between 92 and 94 feet, and between 103 and 106 feet bgs. All

four zones are associated with caliper spikes, and changes in water flow. Possible fractures are shown

on the composite log and rose diagram presented in Appendix A-6. High turbidity obscured the OTV log

in MW-EP-341; therefore, conclusions could not be drawn with this method. The ATV logs for

MW-EP-341B indicate that planar features (possible fractures, bedding planes, joints, or cleavages)

generally strike to the northeast (25 degrees true) and have a median dip of 50 degrees to the southeast.
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Flowmeter results for MW-EP-341B identified five zones that exhibited flow at approximately 76, 78, 90,

95 and 100 feet bgs; no flow was measured below 107 feet. All flow was downward based on the

flowmeter readings. Flowmeter measurements under static conditions indicate that water is likely

entering the borehole just below the casing at approximately 61 to 63 feet and between 76 and 78 feet

bgs. Most of the water exits the borehole through fractures located at 103.8 and 105 feet bgs;

groundwater may also be exiting the borehole through fractures located at approximately 86.2 and 93 feet

bgs. Under pumping conditions (1 gpm), there was no measurable flow at the bottom of the borehole

until 101 feet bgs. Upward flow was detected above 101 feet and generally increased with successive

shallower measurements in the borehole. Based on the caliper and flowmeter measurements under

pumping conditions, it appeared that the casing for MW-EP-341B was not seated at 61 feet and that the

zone between 61 and 63 feet bgs is transmissive; this was considered when determining the depth

intervals for placement of nested well screens.

Well MW-EP-341B1 was completed with the screened interval from 73 to 78 feet bgs, which intersects a

transmissive zone at approximately 75 to 77 feet bgs. The well screen for MW-341B2 was installed at 88

to 93 feet bgs and intersects three features that strike an average of approximately 35 degrees and dip

approximately 50 degrees to the southeast.

MW-EP-342B

Three likely transmissive zones are shown on the composite log for MW-EP-342B between approximately

64 to 67 feet, between 76 and 81 feet, and between 81 and 83 feet bgs. All three zones are associated

with caliper spikes, and changes in water flow, and gamma inflections. The natural gamma log for

MW-EP-342B showed that the median decay rate for the uncased portion of the borehole was 105 counts

per second (cps). Numerous zones of higher or lower gamma readings, such as the higher gamma

readings (142 cps) from approximately 83.5 to 84.5 feet bgs, may indicate changes in lithology.

The ATV log for MW-EP-342 indicated possible fractures on the composite log and rose diagram

presented in Appendix A-6. The largest anomaly identified with caliper logging was observed at

approximately 82.5 feet in this location bgs, which coincided with a feature identified in the ATV log.

Other anomalously wide zones are shown on the composite log in Appendix A-6.

The OTV logs for MW-EP-342B indicate that planar features (possible fractures, bedding planes, joints, or

cleavages) have varied strike and dip directions. The majority of features identified generally strike to the

northeast and dip of an average of 50 degrees to the southeast. The strike and dip of possible

transmissive fractures for MW-EP-342B are shown on the composite log and tabulated in Appendix A-6.
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Fluid resistivity logging suggests that there are two distinct zones within the MW-EP-342 borehole, the

upper 41.5 to 58 feet bgs and the lower portion of the borehole (below 58 feet). An abrupt change in fluid

resistivity accompanied by an increase in turbidity was measured at approximately 58 feet bgs and may

be related to cement grout in the borehole. However, the lack of flow on the geophysics log at that depth

and the pH range in this well is similar to nearby well MW-308 and does not support infiltration of grout at

this location.

Flowmeter measurements for MW-EP-342B under ambient conditions did not indicate vertical flow within

the borehole. Under pumping conditions, no flow was identified from the bottom of the borehole to

80.5 feet bgs. At approximately 80.5 feet, a slight upflow was measured that increased at approximately

76.5 (0.12 gpm) and 65.5 feet (0.8 gpm).

The most likely transmissive fracture is at 66 feet (feature #11 in Appendix A-6), which strikes north

30 degrees east (N30E) or northeast and dips 43 degrees to the southeast. Other possible transmissive

fractures are between approximately 76 and 82 feet bgs (including feature #18 in Appendix A-6) which

strikes northeast (N27E) and dips 56 degrees to the southeast, and feature #19, which strikes north N2W

and dips 44 degrees to the east based on ATV logs. Well MW-342B1 was completed with the screened

interval from 63.2 to 68.2 feet, which intersects the transmissive fracture at 66 feet. The well screen for

MW-342B2 was installed at 76.2 to 81.2 feet to intersect the fractures identified between approximately

76 and 81 feet.

Summary

The rock coring log for MW-EP-342S confirmed the historical coring log for MW-308 and provided

additional observations. Most planar features coincide with foliation planes. The borehole geophysical

logging determined the locations and orientations of fractures and other planar features. Most planar

features strike to the northeast and dip moderately (40 to 60 degrees) to the southeast.

3.2 SITE HYDROGEOLOGY

This section describes groundwater occurrence, flow directions, and estimated groundwater flow rates

within the geologic units at the Eastern Plume.

3.2.1 Groundwater Occurrence

Groundwater occurs within the Upper Sand, Transition Unit, and Lower Sand and within transmissive

bedrock fractures. The overburden is partially saturated in upland areas and fully saturated in wetland

areas. The depth to groundwater ranges from 0 to approximately 10 feet or more bgs in upland areas.
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Groundwater in the Upper Sand is unconfined and flows laterally from recharge areas to discharge areas.

Flow within the Transition Unit is expected to be more complex because of the varying hydraulic

conductivities of the interbedded sands, silts and clays within this unit. Deep sand units in the Transition

Unit are generally confined east of Merriconeag Road but to the west the Transition Unit is dominated by

sand and there are no artesian wells to suggest confined conditions in this area.. The underlying

Presumpscot Clay acts as an aquitard limiting downward movement of groundwater into the bedrock.

The direction of bulk groundwater flow in interconnected transmissive bedrock fractures is expected to be

generally in a southeast direction and is confined by the solid rock matrix and by the overlying

Presumpscot Clay, or by silt/clay interbeds of the Transition Unit where the Presumpscot Clay is absent

(e.g., MW-308/bedrock saddle vicinity, MW-323, and MW-342).

3.2.2 Groundwater Flow Directions and Velocities

A synoptic round of groundwater level measurements was performed on June 12, 2009, to estimate

groundwater flow directions across the site. The groundwater elevations for wells complete in the Upper

Sand (Figure 3-5), Transition Unit (Figure 3-6), and Lower Sand (Figure 3-7) were contoured, and the

directions of groundwater flow interpreted from the configuration of the groundwater contours. Similarly,

groundwater flow in bedrock in the area of MW-308 was evaluated (Figure 3-8 Transition Unit and

Figure 3-9 Upper Bedrock). A groundwater contour map for the Lower Bedrock was not prepared

because the primary groundwater contaminant migration pathway is in the upper bedrock in the vicinity of

MW-308.

Not all of the more than 110 measured water levels shown in Table 2-4 were used in preparing the

groundwater contour maps. EP-05 through EP-14 were not contoured because these wells have long

(30-feet) well screens that intersect both the transition and lower sand units. Additionally, no geologic

logs were available for the following wells, and so were not included in the contouring: EP-15, MW-208,

MW-NASB-090, P-103, P-105, P-111, P-121, PZ-1, PZ-2, PZ-6, and PZ-11. Other reasons for not

including a well in the contouring effort included: Well EW-05B-PZ-03 was completed in clay; therefore,

the water level is not likely to be representative of transition unit, Well MW-339 was screened across the

Transition Unit and Lower Sand and therefore could not be assigned to either, and Well PZ-MB-B4B was

flowing and so an accurate measurement could not be obtained. Regardless, an adequate number of

data points were collected for the given purpose.

Average groundwater flow velocities were estimated based on slug test results, groundwater elevations

measured on June 12, 2008, and representative effective porosities and are summarized in Table 3-2.

The geometric mean K values for each unit presented in Table 3-3 were used in the groundwater velocity

calculations. Groundwater flow velocities were estimated using the modified Darcy equation (V=Ki/ne) for

each unit for the northern and southern portions of the Eastern Plume area.
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Slug tests were conducted in December 2008 in eight of the nine wells (except MW-EP-340B2)

associated with the three newly installed bedrock monitoring well clusters (MW-EP-340S/B1,

MW-EP-341S/B1/B2, and MW-EP-342S/B1/B2) and in 12 of the 13 newly installed overburden wells

(MW-EP-343 through MW-EP-354, excluding MW-EP-355). Of the 20 wells in which rising-head in-situ

slug tests were performed, as discussed in Section 2.7, 1 well was completed in the Upper Sand, 4 wells

were completed in the Transition Unit, 10 wells were completed in the Lower Sand unit, and 5 wells were

completed in upper and lower bedrock to provide estimates of K. K estimates are summarized in

Table 3-3, and K test calculations are presented in Appendix A-7.

Upper Sand

The direction of groundwater flow inferred from the groundwater contours is generally southeast toward

Merriconeag Stream (Figure 3-5).

A slug test was performed in one new well MW-EP-345 to provide additional information in the estimate of

the K for the Upper Sand, and resulting data were analyzed under unconfined conditions using the

Bouwer and Rice (1976) method. The calculated K value for this well was 2.45 ft/day (8.64 x 10-4 cm/sec)

(see Table 3-3), which is consistent with silty sands and fine sands.

For the Upper Sand complete data set (new and old K data), based on data collected from two sets of

wells in the north (MW-1104 and MW-EP-345) and south (MW-209 and MW-332), a geometric mean K of

3.91 ft/day (see Table 3-3), a gradient (i) of approximately 0.018 (northern) and 0.008 (southern), and

effective porosity (ne) of 0.26, the calculated groundwater flow velocities are 0.265 and 0.115 ft/day for the

northern and southern portions of the site, respectively. The average groundwater flow velocity was

estimated as 0.190 ft/day or 69 ft/year for the Upper Sand (Table 3-2).

Transition Unit

North of Mere Brook, groundwater flow in the Transition Unit is in a southeastern direction (Figure 3-6).

Pumping from extraction well EW-2A has caused a depression in the groundwater surface as indicated by

the groundwater level (9.7 feet above msl) at MW-311 located near EW-2A. In the southern area of the

site, south of Mere Brook, the groundwater flow direction in this unit shifts to the east toward Mere Brook

Further south, at the Merriconeag Stream confluence, shallow groundwater has easterly and

southeasterly components; deep groundwater flow in this area is predominantly to the southeast and east

toward Mere Brook. Pore water evidence of contamination indicate upward gradients in the Transition

Unit near Merriconeag Stream and Mere Brook, which confirms that these are groundwater discharge

areas.
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Slug tests were performed in four of the new monitoring wells, as shown in Table 3-3, to provide

additional information in the estimates of K for the Transition Unit. The slug test data were analyzed with

the Bouwer and Rice (1976) method and assumed confined conditions. For each of the wells, the

saturated zone was assumed to be the length of the screen interval, and the aquitard above the screened

zone was calculated by subtracting the depth to the top of the Transition Unit from the depth to the top of

the screened interval of the well. The lower aquitard was assumed to be a minimum of 1 foot thick.

Based on several iterations using varying values of this parameter, it was determined that resulting K

values were insensitive to this parameter.

The calculated K values for the new wells screened in the Transition Unit ranged from 4.31 x 10-2 ft/day

(1.52 x 10-5 cm/sec) in well MW-EP-342S to 1.87 ft/day (6.60 x 10-4 cm/sec) in MW-EP-341S. K values

estimated from slug tests are consistent with the silt, silty sands, fine sands, and clayey sands of the

Transition Unit.

For the Transition Unit complete data set (new and old K data), based on data collected from new wells in

the north (MW-224 and MW-311) and south (MW-EP-225B and MW-EP-352), a geometric mean K of

1.67 ft/day (see Table 3-2), gradient (i) of approximately 0.024 (northern) and 0.009 (southern), and

effective porosity (ne) of 0.18, the calculated groundwater flow velocities are 0.219 and 0.081 ft/day for the

northern and southern portions of the site, respectively. The average groundwater flow velocity was

estimated as 0.150 ft/day or 55 ft/year for the Transition Unit (Table 3-2).

Lower Sand

The configuration of the groundwater surface for the Lower Sand (Figure 3-7) is similar to the Upper Sand

and Transition Unit except that groundwater contours are bounded by the extent of the Lower Sand.

North of Purinton Road, the groundwater surface slopes gently toward Picnic Pond. South of Purinton

Road, groundwater flow is in a southerly direction toward Mere Brook. Similar to the Upper Sand and

Transition Unit, groundwater flow south of Mere Brook shifts eastward toward Mere Brook.

Slug tests were performed in 10 of the new monitoring wells, as shown in Table 3-3, to provide additional

information in the estimates of K for the Lower Sand. The slug test data were analyzed using the Bouwer

and Rice (1976) method and assuming confined conditions. For each of the wells, the saturated zone

was assumed to be the length of the screen interval, and the aquitard above was assumed to be equal to

the thickness of the Transition Unit (24 feet) above the Lower Sand at each location. The lower aquitard

was assumed to be a minimum of 35 feet thick based on the results of bedrock borehole geophysical

logging and bedrock core inspection. Several iterations were tested for varying values of this parameter,

and the results were found to be insensitive to this parameter.
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The calculated K values for the new wells screened in the Lower Sand ranged from 2.35 x 10-1 ft/day

(8.30 x 10-5 cm/sec) in well MW-EP-354 to 13.8 ft/day (4.86 x 10-3 cm/sec) in MW-EP-349, with an

estimated geometric mean of 0.967 ft/day (3.41E-4 cm/sec). K values estimated from slug tests are

consistent with silt, silty sands, fine sands, and clayey sands, as shown in Table 3-3. The mean K values

for the Transition Unit and Lower Sand are similar, although the geologic descriptions are different for the

two units. This could suggest that the sandier interbeds within the Transition Unit are dominating the flow

mechanisms within this unit, resulting in K values similar to those of the Lower Sand.

For the Lower Sand complete data set (new and old K data), based on data collected from wells in the

north (MW-EP-346 and MW-EP-348) and south (MW-205 and MW-EP-351) were used to calculate the

groundwater flow velocity. A geometric mean for K of 1.00 ft/day calculated for the Lower Sand (see

Table 3-3), gradient (i) of approximately 0.009 (northern) and 0.008 (southern), and effective porosity (ne)

of 0.21 yielded calculated groundwater flow velocities of 0.045 and 0.036 ft/day for the northern and

southern portions of the site, respectively. The average groundwater flow velocity was estimated at

0.041 ft/day or 15 ft/year for the Lower Sand (Table 3-2).

Bedrock in MW-308 Vicinity

Figures 3-8 and 3-9 depict groundwater contours and flow directions in the Transition Unit and Bedrock,

respectively in the vicinity of MW-308. Overburden geologic logs indicate a bedrock high overlain directly

by the Transition Unit and in turn by the Upper Sand (Figure 3-1). As shown on Figure 3-8, groundwater

flow in the overburden is in a southwesterly direction. After groundwater enters the fractured bedrock in

the vicinity of MW-308, groundwater flow shifts to the east in the direction of Merriconeag Stream.

Groundwater migrates in the direction of least resistance from relative high head to low head through

interconnected fractures. Borehole geophysical logging indicated that some fractures strike in a

southeasterly direction.

Slug tests were performed in five of the new bedrock monitoring wells completed in the vicinity of

MW-308, as shown in Table 3-3, to provide additional information in the estimate of K for the upper and

deeper bedrock. A slug test was not completed at new well EP-MW-340B2 due to extremely slow

recovery. The slug test data were analyzed with the Bouwer and Rice (1976) method and assuming

confined conditions. For each of the wells, the saturated zone was assumed to be the length of the

screened interval, and the aquitard above was assumed to be equal to the depth to the top of the well

screen from the depth at which bedrock was first encountered. The lower aquitard was assumed to be a

minimum of 1 foot thick. Several iterations were tested for varying values of this parameter, and the

results were found to be insensitive to this parameter. The calculated K values for the new wells

screened in the upper bedrock ranged from 0.168 ft/day (5.94 x 10-5 cm/sec) in well MW-EP-341B1 to
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3.78 ft/day (1.33 x 10-3 cm/sec) in MW-EP-342B1. The calculated K values for the wells screened in

deeper bedrock ranged from 0.537 ft/day (1.89 x 10-4 cm/sec) in well MW-EP-342B2 to 0.561 ft/day

(1.98 x 10-4 cm/sec) in MW-EP-341B2.

For bedrock investigated in the vicinity of MW-308, data collected from upper bedrock wells

MW-EP-341B1 and MW-EP-342B1 and deeper bedrock wells MW-EP-341B2 and MW-EP-342B2 were

used to calculate groundwater flow velocity. Calculated geometric mean K values of 0.598 ft/day for

upper bedrock and 0.458 for deeper bedrock in the vicinity of MW-308 (Table 3-3), a gradient (i) of

approximately 0.003, and effective porosity (ne) of 0.015 yielded calculated groundwater flow velocities of

approximately 0.133 ft/day (49 ft/year) and 0.080 ft/day (29 ft/year) for upper and deeper bedrock,

respectively in the vicinity of MW-308. The average groundwater flow velocity was estimated at

0.106 ft/day for bedrock or 39 ft/year (Table 3-2).

Summary

Supplemental RI results indicate that K values for fine sand interbeds within the Transition Unit, Upper

Sand, and upper portion of the fractured bedrock at the bedrock knob well MW-EP-342B1 (nearest well to

MW-308) are similar. The hydraulic conductivity of the Lower Sand and Transition Units are more similar

than previously thought based on slug-test data. In addition, the results refined estimates for

groundwater flow velocities across the Eastern Plume in the Upper Sand, Transition Unit, Lower Sand,

and in the bedrock high in the vicinity of MW-308.

3.2.3 Vertical Hydraulic Gradients

A comprehensive round of synoptic water-level measurements was collected in June 2009 also provided

data for an evaluation of overburden and bedrock hydraulic gradients. A summary of hydraulic gradient

calculations is presented in Table 3-4. Upward vertical gradients were calculated for 12 of 17 available

well pairs, and downward vertical gradients were calculated for 4 of 17 available well pairs. No vertical

hydraulic gradient was measured for one overburden well pair (MW-317A/MW-317B).

Overburden Wells

Hydraulic gradients between overburden well pairs were upward, with the exception of the MW-338A/B

well pair. Upward gradients ranged from 0.005 for the MW-206A/B well pair to 0.258 for the MW-229A/B

well pair. Slightly downward vertical gradients were calculated for the overburden well pair MW-338A/B

(-0.005) screened across the Transition Unit (MW-338B) and Lower Sand (MW-338A). However, an

upward gradient of 0.027 was calculated for the MW-338B/C well pair screened across shallower portions

of the subsurface (Upper Sand and Transition Unit). These wells are located in the southernmost portion
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of the Eastern Plume area along the western bank of Merriconeag Stream. Maximum upward vertical

gradients were calculated for well pairs MW-229A/B (0.258) and MW-105A/B (0.192) located north of the

MW-338 well pairs, also in the southern part of the Eastern Plume area. These wells are adjacent to

Merriconeag Road.

Vertical gradients measured at well clusters completed in the overburden and/or bedrock confirmed that

groundwater moves downward in recharge areas from the Upper Sand into the Transition Unit and Lower

Sand over most of the Eastern Plume, then shifts upward in the vicinity of Merriconeag Stream and Mere

Brook, which confirm these streams are groundwater discharge areas. Artesian conditions occur at

Lower Sand monitoring well MW-EP-347, located approximately 300 feet northwest (upgradient) of

Merriconeag Stream. This is probably because the Lower Sand is relatively thin (less than 4 feet thick) at

the MW-EP-347 location and pinches out before reaching Merriconeag Stream, which causes head to

build up affecting groundwater flow as it moves downgradient. In addition, several other wells in the

northern and southern lobes of the plume are artesian, including MW-EP-348, MW-EP-349, MW-EP-353,

MW-331, and MW-MB-02C. These locations are also an indicator of the areas where the Lower Sand is

more confined.

Bedrock Well Clusters in Vicinity of MW-308

Hydraulic gradients for several of the bedrock well pairs near MW-308 were either upward from the

deeper bedrock to overburden or upward within bedrock. In only one case, the MW-EP-340S/B1/B2 well

cluster, were vertical gradients downward from the overburden to shallow bedrock and from shallow

bedrock to deeper bedrock. However, the vertical gradient in the deeper well pairing (MW-EP-340B1/B2)

at this location was lower (-0.005) than from the overburden to bedrock (-0.089). Vertical downward flow

was also measured in MW-EP-340 during the geophysical logging discussed in Section 3.3.

Hydraulic gradients between overburden and shallow bedrock wells were downward in two of the three

well pairs, as shown in Table 3-4. The downward gradients ranged from -0.037 (MW-EP-341S/B1) to

-0.089 (MW-EP-340S/B1). An upward gradient of 0.014 was measured in the MW-EP-342S/B1 well pair.

However, vertical gradients measured between shallow and deeper bedrock were generally upward, with

the exception of the MW-340B1/B2 well pair. No vertical gradient was calculated for the MW-317A/B well

pairing, as shown in Table 3-4. Upward vertical gradients calculated for overburden wells ranged from

0.005 (MW-EP-206A/B well pair) to 0.258 for the MW-EP-229A/B well pair. Maximum vertical upward

gradients for shallow to deep bedrock well pairings ranged from 0.004 (MW-EP-341B1/B2) to 0.559

(MW-EP-309A/B).

In summary, vertical gradients are downward from the overburden into the bedrock at both the

MW-EP-340 and MW-EP-341 clusters upgradient of MW-308, in contrast to a vertical upward gradient at
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the MW-EP-342 cluster (nearest MW-308). Lateral and vertical hydraulic gradients indicate groundwater

has the potential to move from the overburden into fractured bedrock in the localized vicinity of the

MW-308 bedrock knob, and in turn from the bedrock back to the overburden in a southeasterly direction

from the bedrock high.

3.2.4 Groundwater Recharge and Discharge

As previously determined, groundwater discharge from the confined Lower Sand may occur largely by

upward diffusive flow through fine-grained units of the overlying Transition Unit, and through several small

springs and seeps observed near MW-207AlB (E.C. Jordan, 1990) and to the north near Picnic Pond

(EPA, 2003). Relatively high potentiometric head and artesian conditions in the Lower Sand have been

noted, reflecting groundwater confinement within the Lower Sand caused by: (a) underlying and overlying

clay and silt, (b) reductions in the transmissivity of the overall Transition Unit south of the east-west reach

of Mere Brook, and (c) a pronounced shallowing of the Presumpscot Clay along the western side of the

north-south reach of Mere Brook.

Hydrogeological data obtained during the 2007 Mere Brook and Merriconeag Stream Investigation (ECC,

2008a), which was focused on the floodplain and upland areas near the confluence of Mere Brook and

Merriconeag Stream, suggested that deep groundwater within the Lower Sand and Transition Unit in the

upland areas is under confined or semi-confined conditions at some locations. The groundwater gauging

data indicate artesian well conditions in the Lower Sand in monitoring wells near the Mere Brook and

Merriconeag confluence, confirming the confined/semi-confined conditions.

Groundwater flows from recharge areas to discharge areas. The surface of the site slopes gently across

the site toward the south and east and steepens in the vicinity of Mere Brook and Merriconeag Stream.

Boring logs indicate that the Upper Sand is present throughout the Eastern Plume. Sand has high

infiltration capacity and is readily recharged by precipitation and snow melt. Recharge continues to move

downward into the underlying geologic units and upward to discharge areas. The vertical gradients

indicate well clusters with positive (downward) gradients (recharge areas) in many areas across the

Eastern Plume, and negative (upward) gradients mostly in the vicinity of Mere Brook and Merriconeag

Stream indicating it is a discharge area. Artesian conditions (upward gradients) also occur at

MW-EP-347, located approximately 300 feet northwest of Merriconeag Stream. The Supplemental RI

confirmed previous results indicating that groundwater moves laterally in a southeasterly direction and

downward from the Upper Sand into the Transition Unit and Lower Sand and then upward in the vicinity

of Merriconeag Stream and Mere Brook. Artesian conditions in the vicinity of these streams are affected

by silt/clay interbeds within the Transition Unit under confined (semi-confined leaky) conditions.
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3.2.5 Influence of GWETS on Hydrogeology

Groundwater extraction has been occurring since 1995 to reduce VOC concentrations and maintain

hydraulic control of the Eastern Plume to minimize contamination migration. Deep overburden

groundwater flow patterns have been locally altered by pumping at extraction wells, but only small

changes in groundwater flow patterns have been noted away from the immediate vicinity of most

extraction wells. The largest changes in groundwater flow patterns are seen at extraction well EW-2A,

which was installed to intersect only the Lower Sand interval. Potentiometric head at this location has

been approximately 12 feet lower than noted in the shallow flow system (EA, 2000). A reversal of shallow

and deep heads near the confluence of Mere Brook and Merriconeag Stream has persisted since 1998.

Extraction well EW-5 has been replaced by EW-5A and EW-5B, which are both screened only across the

Lower Sand. Other operating extraction wells (EW-1 and EW-4) are screened across the Upper Sand

and Transition Unit. Effects on the deep flow system due to extraction well pumping at these two wells

are limited by shallow groundwater preferentially moving into extraction wells (ECC, 2009a). Overall, the

groundwater extraction system has not established hydraulic control of the Eastern Plume, although

natural geologic conditions appear to have helped contain groundwater contamination (ECC, 2009a).

Two additional extraction wells (EW-8 and EW-9) were constructed near the confluence of Mere Brook

and Merriconeag Stream in October/November 2009. These additional extraction wells were located

based on capture zone modeling (ECC, 2009b), including interim data from the subject Supplemental RI,

and were located to reduce contaminant mass and enhance containment of Eastern Plume COCs in

areas of elevated concentrations.
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TOP OF CLAY ELEVATION
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK MAINE
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Elevation Depth
Ground 

Surface (feet 
below msl)

Top silt/clay (feet 
below ground surface)

CP-101 61.80 32.0 29.8
CP-102 57.90 38.0 19.9
CP-103 60.90 59.0 1.9
CP-104 54.40 51.0 3.4
CP-105 51.00 61.0 -10.0
CP-106 48.60 61.0 -12.4
CP-107 48.00 65.0 -17.0
CP-109 41.00 80.0 -39.0
CP-110 41.50 78.0 -36.5
CP-112 24.60 69.0 -44.4
CP-113 23.40 59.0 -35.6
CP-114 33.00 70.0 -37.0
CP-115 29.20 56.0 -26.8
CP-117 42.40 78.0 -35.6
CP-118 39.50 90.0 -50.5
CP-119 35.90 100.0 -64.1
CP-120 30.00 101.0 -71.0
CP-121 28.30 57.0 -28.7
CP-122 21.00 28.0 -7.0
CP-123 41.70 78.0 -36.3
CP-124 42.90 83.0 -40.1
CP-125 39.00 79.0 -40.0
CP-127 28.30 40.0 -11.7
CP-128 32.40 33.0 -0.6
CP-129 34.90 -- --
CP-130 34.60 70.0 -35.4
CP-131 35.70 87.0 -51.3
CP-132 37.60 84.0 -46.4
CP-133 38.90 84.0 -45.1
CP-134 22.40 8.0 14.4
CP-135 23.50 10.0 13.5
CP-138 45.10 10.0 35.1
CP-139 47.80 12.0 35.8
CP-140 37.30 53.0 -15.7
CP-141 23.70 65.0 -41.3
CP-142 18.50 90.0 -71.5
CP-143 20.70 78.0 -57.3
CP-144 20.80 22.0 -1.2
CP-145 20.30 26.0 -5.7
CP-147 50.80 38.0 12.8

Elevation of Clay 
(feet below msl)Well ID
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Elevation Depth
Ground 

Surface (feet 
below msl)

Top silt/clay (feet 
below ground surface)

Elevation of Clay 
(feet below msl)Well ID

CP-148 50.40 73.0 -22.6
CP-149 41.10 85.0 -43.9
CP-151 54.00 41.0 13.0
CP-152 54.40 24.0 30.4
CP-153 53.50 15.0 38.5
CP-154 55.00 19.0 36.0
CP-155 57.50 19.0 38.5
CP-156 57.00 20.0 37.0
CP-157 43.30 79.0 -35.7
CP-158 42.60 68.0 -25.4
CP-159 31.70 24.0 7.7
CP-160 40.50 92.0 -51.5
EP-01 29.12 100.0 -70.9
EP-02 27.10 95.0 -67.9
EP-03 25.40 90.0 -64.6
EP-04 30.20 90.0 -59.8
EP-05 32.00 80.0 -48.0
EP-06 37.40 82.0 -44.6
EP-07 45.10 70.0 -24.9
EP-08 44.70 82.0 -37.3
EP-09 35.20 60.0 -24.8
EP-10 34.60 55.0 -20.4
EP-11 39.70 65.0 -25.3
EP-12 47.10 ~68 -20.9
EP-17 69.70 >44 <23.7
EP-18 68.60 39.0 29.6
EP-19 68.20 >44 <24.2
EP-20 69.60 >44.5 <25.1
EP-DP-02 38.20 93.0 -55.0
EP-DP-03 40.00 73.0 -33.0
EP-DP-04 28.00 88.0 -50.0
EP-DP-06 30.00 88.0 -58.0
EP-DP-10 25.00 90.0 -65.0
EP-DP-11 50.20 40.0 10.2
EP-DP-12 32.50 100.0 -67.5
EP-DP-13 35.00 115.0 -70.0
EP-DP-15 45.00 82.0 -37.0
EP-DP-16 52.00 59.0 -7.0
EP-DP-18 18.00 30.0 -12.0
EW-01 27.20 90.0 -62.8
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Elevation Depth
Ground 

Surface (feet 
below msl)

Top silt/clay (feet 
below ground surface)

Elevation of Clay 
(feet below msl)Well ID

EW-02A 25.30 65.0 -39.7
EW-03 45.70 80.0 -34.3
EW-04 42.80 >42 <0.8
EW-05 41.40 85.0 -43.6
EW-05B PZ-1 34.48 80.0 -45.5
EW-05B PZ-2 35.45 >78 <42.55
EW-05B PZ-3 33.06 52.0 -18.9
EW-05B PZ-4 -- 52.0 --
EW-05B PZ-4A 34.94 >80 <-45.06
MW-205 44.00 98.0 -54.0
MW-206A 40.60 75.0 -34.4
MW-207A 21.60 80.0 -58.4
MW-208 47.40 105.0 -57.6
MW-210B 35.80 55.0 -19.2
MW-211A 58.80 55.5 3.8
MW-211B 58.80 55.5 3.8
MW-241 25.70 >12 <13.7
MW-302 48.80 55.0 -6.2
MW-303 42.00 >72 <-30
MW-306 49.30 <55 <-5.7
MW-307 59.80 >32 <27.8
MW-309A 19.80 27.0 -7.2
MW-309B 19.40 27.0 -7.6
MW-310 50.30 >72 <-21.7
MW-311 23.60 >57 <-33.7
MW-312 33.50 -- --
MW-313 18.50 55.0 -36.5
MW-314A 24.30 >62 <-37.7
MW-314B 23.90 >62 <-38.1
MW-315A 20.60 >77 <-56.4
MW-315B 20.50 -- --
MW-320 50.70 >32 <18.7
MW-321 48.40 55.0 -6.6
MW-322 34.70 >30 <4.7
MW-330 32.80 34.0 -1.2
MW-331 27.70 53.0 -25.3
MW-332 22.30 16.0 6.3
MW-333 24.30 36.0 -22.7
MW-334 28.00 48.0 -20.0
MW-EP-343 35.20 78.0 -42.8
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Elevation Depth
Ground 

Surface (feet 
below msl)

Top silt/clay (feet 
below ground surface)

Elevation of Clay 
(feet below msl)Well ID

MW-EP-344 35.21 68.0 -32.79
MW-EP-345 33.45 26.0 7.5
MW-EP-346 52.47 73.0 -20.5
MW-EP-347 29.35 51.0 -21.65
MW-EP-348 21.07 49.0 -27.9
MW-EP-349 23.38 52.0 -28.6
MW-EP-350 11.05 58.0 -47.0
MW-EP-351 8.30 39.0 -30.7
MW-EP-352 22.47 54.0 -31.35
MW-EP-353 14.09 62.0 -47.91
MW-EP-354 16.80 34.0 -17.2
MW-EP-355 approx 20 57.0 -37.0
MW-MB-O1-C/G 17.16 58 -40.84
MW-MB-O2-C/G 11.68 62 -50.32
MW-MB-O3-C/G 23.76 56 -32.24
MW-MB-O4-C/G 17.52 34 -16.48
MW-MB-O5-C/G 21.80 55.5 -33.7
MW-MB-O6-C/G 21.83 49 -27.17
MW-NASB-090 56.50 >32 <24.5
PL-01 41.25 78.0 -36.8
PL-02 34.98 78.0 -43.0
PL-03 43.07 81.0 -37.9
PL-04 35.33 68.0 -32.7
PL-05 32.16 45.5 -13.3
PL-06 35.10 59.0 -23.9
PL-07 30.15 51.0 -20.9
PL-08 29.40 52.0 -22.6
PL-09 45.30 80.0 -34.7
PL-10 29.02 41.0 -12.0
PL-11 12.60 24.0 -11.4
PL-12 36.40 70.0 -33.6
PL-13 23.60 62.0 -38.4
PL-14 20.80 65.0 -44.2
PL-15 17.00 46.5 -29.5
PL-16 19.10 76.0 -56.9
PL-17 16.60 68.0 -51.4
PL-18 23.90 44.0 -20.1
PL-19 17.60 34.0 -16.4
PL-21 18.80 47.0 -28.2
PL-22 14.10 62.0 -47.9
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Elevation Depth
Ground 

Surface (feet 
below msl)

Top silt/clay (feet 
below ground surface)

Elevation of Clay 
(feet below msl)Well ID

PL-23 16.00 31.0 -15.0
PL-24 37.79 83.0 -45.2
PL-25 40.61 93.0 -52.4
PL-26 44.70 15.5 29.2
PL-27 25.10 42.0 -16.9
PL-28 23.10 56.0 -32.9
PL-29 12.40 70.0 -57.6
PL-30 22.40 54.0 -31.6
PZ-MB-A1-C/G 9.91 >32 -<22.9
PZ-MB-A2-C/G 9.09 24.1 -15.01
PZ-MB-A3-C/G 9.68 13 -3.32
PZ-MB-B1-C/G 19.39 >16 <3.39
PZ-MB-B2-C/G 9.63 4.5 5.13
PZ-MB-B3-C/G 9.33 2.3 7
PZ-MB-B4-C/G 8.84 20 -11.16
PZ-MB-B5-C/G 9.36 16 -6.64
PZ-MB-B6-C/G 8.35 16 -7.65
PZ-MB-B7-C/G 8.12 12.3 -4.18
PZ-MB-C1-C/G 8.87 14.3 -5.43
PZ-MB-C2-C/G 9.35 14.4 -5.05
PZ-MB-C3-C/G 8.58 14 -5.52
PZ-MB-C4-C/G 8.87 14.2 -5.33
PZ-MB-O1-C/G 9.25 7.5 1.75
PZ-MB-O2-C/G 8.77 6 2.77



TABLE 3-2

GROUNDWATER FLOW VELOCITY CALCULATIONS
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

m/day ft/day ft/year

Upper Sand Unit
MW-1104/MW-EP-345 Northern portion of site Southeast 52.22 26.1 1485 0.018 3.91 0.26 0.081 0.265 97
MW-209/MW-332 Southern portion of site Southeast 26.08 16.1 1305 0.008 3.91 0.26 0.035 0.115 42

Average 0.058 0.190 69
Transition Unit
MW-224/MW-311 Northern portion of site Southeast 37.28 9.65 1170 0.024 1.67 0.18 0.067 0.219 80
MW-225B/MW-EP-352 Southern portion of site Southeast 30.89 21.1 1125 0.009 1.67 0.18 0.025 0.081 29

Average 0.046 0.150 55
Lower Sand Unit
MW-EP-346/MW-EP-348 Northern portion of site South-southeast 36.07 28.21 830 0.009 1.00 0.21 0.014 0.045 16
MW-205/MW-EP-351 Southern portion of site East 24.97 15.99 1190 0.008 1.00 0.21 0.011 0.036 13

Average 0.012 0.041 15
Bedrock 
MW-341B1/MW-342B1 MW-308 Vicinity - Upper Bedrock Southeast 35.31 34.76 165 0.003 0.598 0.015 0.041 0.133 49
MW-341B2/MW-342B2 MW-308 Vicinity - Deeper Bedrock Southeast 35.37 34.94 165 0.003 0.458 0.015 0.024 0.080 29

Average 0.032 0.106 39

m - Meters
ft - Feet
K -Geometric mean hydraulic conductivity from Table 3-3.

1  The geometric mean results are presented in Table 3-3.

2  0.26, 0.18, and 0.21, are average specific yield values for medium sand, silt, and fine sand (Fetter, 1994), which are reasonable estimates of the effective porosity for estimating the average groundwater flow velocity in the Upper Sand, 
Transition Unit, and Lower Sand.

3  Effective porosity for fractured bedrock (granite and schist) ranges from 0.01 to 0.02 (Wood et al., 1996); 0.15 was used for calculating the average groundwater flow velocity in the bedrock high in the vicinity of MW-308.

Hydrostratigraphic Unit Location of Gradient Flow Direction Head (ft) Head (ft) Distance (ft) Gradient
Geometric 

Mean K 
(ft/day)(1)

Porosity (2,3) 

(ne) 

Velocity
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MW-105B 5.20E-04 1.47E+00 Silt, sandy silts clayey sands
MW-207B 4.70E-04 1.33E+00 Silt, sandy silts clayey sands
MW-209 9.00E-03 2.55E+01 Silty sands, fine sands
MW-229B 3.20E-04 9.07E-01 Silt, sandy silts clayey sands
MW-306 2.00E-03 5.67E+00 Silty sands, fine sands
MW-307 9.90E-03 2.81E+01 Silty sands, fine sands
MW-318 1.10E-03 3.12E+00 Silty sands, fine sands
MW-EP-345* 8.64E-04 2.45E+00 Silt, sandy silts clayey sands
Minimum Upper Sand 3.20E-04 9.07E-01
Maximum Upper Sand 9.90E-03 2.81E+01

Geometric Mean Upper Sand 1.38E-03 3.91E+00

MW-106 2.80E-03 7.94E+00 Silty sands, fine sands
MW-222 4.50E-03 1.28E+01 Silty sands, fine sands
MW-223 2.40E-03 6.80E+00 Silty sands, fine sands
MW-224 3.70E-03 1.05E+01 Silty sands, fine sands
MW-225B 4.50E-03 1.28E+01 Silty sands, fine sands
MW-229A 6.30E-05 1.79E-01 Silty sands, fine sands
MW-230B 5.60E-05 1.59E-01 Silty sands, fine sands
MW-231B 6.00E-05 1.70E-01 Silty sands, fine sands
MW-305 7.60E-03 2.15E+01 Silty sands, fine sands
MW-310 7.50E-03 2.13E+01 Silty sands, fine sands
MW-312 3.14E-04 8.90E-01 Silt, sandy silts clayey sands
MW-EP-340S* 9.68E-05 2.74E-01 Silty sands, fine sands
MW-EP-341S* 6.60E-04 1.87E+00 Silt, sandy silts clayey sands
MW-EP-342S* 1.52E-05 4.31E-02 Silty sands, fine sands
MW-EP-352* 1.93E-04 5.48E-01 Silt, sandy silts clayey sands
Minimum Transition 1.52E-05 4.31E-02
Maximum Transition 7.60E-03 2.15E+01

Geometric Mean Transition 5.89E-04 1.67E+00

---

Transition

Hydraulic Conductivity Estimates(2)

 (cm/s) (ft/day)
Unit Screened Geologic Materials(3)

Hydraulic Conductivity Results - Transition Unit Wells

Well Identification(1)

Hydraulic Conductivity Results - Upper Sand Unit Wells

Upper Sand

---
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Hydraulic Conductivity Estimates(2)

 (cm/s) (ft/day)
Unit Screened Geologic Materials(3)Well Identification(1)

MW-205 6.50E-04 1.84E+00 Silt, sandy silts clayey sands
MW-225A 1.30E-03 3.69E+00 Silty sands, fine sands
MW-230A 4.50E-05 1.28E-01 Silty sands, fine sands
MW-231A 2.70E-04 7.65E-01 Silt, sandy silts clayey sands
MW-315A 4.00E-05 1.13E-01 Silty sands, fine sands
MW-319 6.70E-03 1.90E+01 Silty sands, fine sands
MW-EP-343* 2.77E-04 7.86E-01 Silt, sandy silts clayey sands
MW-EP-344* 8.38E-04 2.37E+00 Silt, sandy silts clayey sands
MW-EP-346* 2.61E-04 7.41E-01 Silt, sandy silts clayey sands
MW-EP-347* 3.47E-04 9.82E-01 Silt, sandy silts clayey sands
MW-EP-348* 4.17E-04 1.18E+00 Silt, sandy silts clayey sands
MW-EP-349* 4.86E-03 1.38E+01 Silty sands, fine sands
MW-EP-350* 1.88E-04 5.33E-01 Silt, sandy silts clayey sands
MW-EP-351* 9.19E-05 2.60E-01 Silty sands, fine sands
MW-EP-353* 3.50E-04 9.92E-01 Silt, sandy silts clayey sands
MW-EP-354* 8.30E-05 2.35E-01 Silty sands, fine sands
Minimum Lower Sand 4.00E-05 1.13E-01
Maximum Lower Sand 6.70E-03 1.90E+01

Geometric Mean Lower Sand 3.53E-04 1.00E+00

MW-308 Upper Bedrock 7.50E-04 2.13E+00 Fractured rock
MW-316A Lower Bedrock 3.80E-05 1.08E-01 Fractured rock
MW-316B Upper Bedrock 2.70E-04 7.65E-01 Fractured rock
MW-317A Lower Bedrock 4.80E-04 1.36E+00 Fractured rock
MW-317B 9.20E-05 2.61E-01 Fractured rock
MW-EP-340B1* 5.98E-05 1.69E-01 Fractured rock
MW-EP-341B1* 5.94E-05 1.68E-01 Fractured rock
MW-EP-341B2* Lower Bedrock 1.98E-04 5.61E-01 Fractured rock
MW-EP-342B1* Upper Bedrock 1.33E-03 3.78E+00 Fractured rock

MW-EP-342B2* Lower Bedrock 1.89E-04 5.37E-01 Fractured rock

Upper Bedrock

Hydraulic Conductivity Results - Lower Sand Unit Wells

Lower Sand

---

Hydraulic Conductivity Results - Bedrock Wells
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Hydraulic Conductivity Estimates(2)

 (cm/s) (ft/day)
Unit Screened Geologic Materials(3)Well Identification(1)

Minimum Upper Bedrock 5.94E-05 1.68E-01
Maximum Upper Bedrock 1.33E-03 3.78E+00
Geometric Mean Bouwer and  Rice (Upper Bedrock) 2.11E-04 5.98E-01
Minimum Lower Bedrock 3.80E-05 1.08E-01
Maximum Lower Bedrock 4.80E-04 1.36E+00
Geometric Mean Bouwer and Rice (Lower Bedrock) 1.62E-04 4.58E-01

ft/d - Feet per day.

3  Interpretation for overburden materials is based on range of hydraulic conductivity values (Fetter 1994, p.98). 

2  Bouwer, H. and R.C. Rice, 1976. A slug test method for determining hydraulic conductivity of unconfined aquifers with completely or partially penetrating wells, Water 
Resources Research, vol. 12, no. 3, pp. 423-428.

---

1 Hydraulic conductivity estimates at all MW EP-series wells performed by TtNUS as part of the Supplemental RI (designated by *) and remaining estimates documented
in Draft Final RI (E.C. Jordan, 1991).

cm/s - Centimeters per second.

---
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VERTICAL HYDRAULIC GRADIENTS
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

Monitoring Well ID Unit Screened Midpoint of 
Screen (feet)

Vertical 
Distance(1) (feet)

Head 
Measurement 

(feet bgs)

Head Difference(2) 

(feet)
Vertical Gradient

Overburden Wells
MW-105B Upper Sand/Transition 7.10 19.35
MW-105A Transition/Lower Sand -18.10 24.19
MW-206B Transition 20.50 27.84
MW-206A Transition/Lower Sand -26.40 28.07
MW-225B Transition 9.30 30.89
MW-225A Transition -26.00 31.85
MW-229B Upper Sand 5.30 15.70
MW-229A Transition -26.40 23.87
MW-230B Transition -20.40 20.76
MW-230A Transition -41.30 24.02
MW-231B Transition 12.20 24.30
MW-231A Transition -12.50 27.03
MW-338B Transition -46.36 21.48
MW-338A Lower Sand -67.30 21.37
MW-338C Transition -28.09 20.98
MW-338B Transition -46.36 21.48
Overburden/Bedrock Wells
MW-EP-340S Transition -15.93 36.65
MW-EP-340B1 Upper Bedrock -34.11 35.03
MW-EP-341S Transition -10.57 36.37
MW-EP-341B1 Upper Bedrock -38.88 35.31
MW-EP-342S Transition -0.87 30.49 34.32
MW-EP-342B1 Upper Bedrock -31.36 34.76
Bedrock Wells
MW-309B Bedrock -35.40 22.32
MW-309A Bedrock -44.20 27.24
MW-316A Bedrock 1.90 33.05
MW-316B Bedrock -43.40 43.83
MW-317B Bedrock -22.00 57.94
MW-317A Bedrock -45.30 57.94
MW-EP-340B1 Upper Bedrock -34.11 35.03
MW-EP-340B2 Lower Bedrock -51.51 34.95
MW-EP-341B1 Upper Bedrock -38.88 35.31
MW-EP-341B2 Lower Bedrock -53.88 35.37
MW-EP-342B1 Upper Bedrock -31.36 34.76
MW-EP-342B2 Lower Bedrock -44.40 34.94

1 Vertical distance = distance between the midpoints of the shallow and deep saturated well screens.

All measurements reported in feet.  Elevations are based on the North American Vertical Datum of 1988.

-0.089

-0.037

0.014

0.559

0.014

0.238

0.00

-0.005

0.0040.06

0.18

0.192

0.005

0.027

0.258

0.156

0.111

-0.005

0.027

-1.06

0.44

4.92

10.78

0.00

-0.08

15.00

13.04

0.23

0.96

8.17

3.26

2.73

-0.11

0.50

-1.6218.18

28.31

8.80

45.30

23.30

17.40

2 Negative values indicate the potential for downward groundwater, and positive values indicate the potential for upward groundwater flow.
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4.0 NATURE AND EXTENT OF CONTAMINATION

Based on data collected during the Supplemental RI and in accordance with Eastern Plume LTMP in April

2009 (H&S, 2010), the following interpretations are made regarding contaminant sources, extent of

contamination, and migration pathways.

4.1 CONTAMINANTS OF CONCERN

As indicated in the final LTMP (ECC, 2009b), Eastern Plume groundwater COCs include 1,4-dioxane and

the following CVOCs: TCE, 1,1,1-TCA, PCE, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, trans-1,2-DCE, and VC.

As previously discussed, 1,4-dioxane was not included in the final ROD because its presence was

unknown at the time.

4.2 SOURCES OF DISSOLVED CONTAMINANTS

Sites 4, 11, and 13, located northwest of the Eastern Plume, have been identified as source areas for

Eastern Plume contamination. These sites have been investigated, and source removals were conducted

in the early 1990s, and subsequently, natural attenuation has occurred (ECC, 2009b). These events

appear to have effectively depleted nearly all the residual fuel and solvents in the source areas.

Chlorinated solvents released at these sites entered the Upper Sand, migrated around or through upper

Transition Unit, and eventually reached the Lower Sand deep within the Transition Unit. These primary

sources have been remediated and no longer act as continuing sources for the Eastern Plume. Residual

contamination within the fine-grained strata of the Transition Unit remains in the Eastern Plume. Potential

sources of groundwater contamination in the Eastern Plume, provided in Appendix C, were developed by

TtNUS to further evaluate Sites 4, 11, and 13 as historical and continuing sources of contamination.

4.3 OCCURRENCE OF CONTAMINANTS IN EASTERN PLUME

This section presents an overview of contamination in the Eastern Plume as a whole, considering

previous investigations, Supplemental RI results, and groundwater monitoring conducted as part of the

long-term monitoring program. Refer to Section 4.4 for detailed Supplemental RI results.

4.3.1 Distribution of CVOC and 1,4-Dioxane MCL and/or MEG Exceedances

The distribution of exceedances of Maine MEGs and EPA MCLs is presented on Figure 4-1. For

comparison purposes, the extent of the Eastern Plume is depicted both historically (based on VOC

concentrations through September 2007 that exceeded MCLs/MEGs in effect at that time) and based on

the Supplemental RI Report results (last evaluated in 2010); more recent monitoring data are provided in
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the LTM reports for the Eastern Plume and a separate effort is pending to establish a LUC boundary

using the Supplemental RI report, most recent groundwater monitoring results, and most recent criteria

for all constituents.

In addition to the TtNUS samples collected in April, June, and September 2009 (MW-EP-355 only), the

tag map includes groundwater samples collected by ECC in April and May 2009 during a scheduled

groundwater monitoring event, Event 34 (H&S, 2010), to provide a comprehensive summary of regulatory

exceedances in groundwater within the boundary of the Eastern Plume. Bolded results exceed MCLs,

bolded and italicized results exceed MCLs and MEGs, and unbolded results exceed MEGs only. The

supporting ECC groundwater monitoring results are included as Appendix E.

As shown on Figure 4-1,1,4-dioxane exceedances occurred mainly to the north, in the vicinity of

extraction well EW-05B, and also near and south of the Mere Brook-Merriconeag Stream confluence with

concentrations increasing toward Mere Brook.

TCE concentrations exceeded its MCL at locations distributed throughout the plume (Figure 4-1).

Generally, exceedances of other contaminants were co-located with TCE exceedances. Other

exceedances were more nominal in concentration compared to criteria and more sporadic for 1,1,1-TCA,

PCE, 1,2-DCA, 1,1-DCA, cis-1,2-DCE, and VC.

Based on the aforementioned criteria, exceedances of TCE and 1,4-dioxane are relevant indicators

representative of the residual plume and are discussed in greater detail below. Concentration maps for

the Transition Unit, including pore water/seep sample concentrations are provided as Figures 4-2 (TCE)

and 4-3 (1,4-dioxane), Upper Sand concentration maps are provided as Figures 4-4 (TCE) and 4-5

(1,4-dioxane), and Lower Sand as Figures 4-6 (TCE) and 4-7 (1,4-dioxane).

4.3.2 1,4-Dioxane in Groundwater

Figures 4-2, 4-3, and 4-4 depict 1,4-dioxane concentration contours in the Upper Sand, Transition Unit,

and Lower Sand, respectively, based on 1,4-dioxane data collected by Tetra Tech and ECC in April -

June 2009, and September 2009 (MW-EP-355 only), 1,4-dioxane pore water results were included with

the Transition Unit data set rather than the Upper Sand because the latter has been eroded by the

streams and believed to be relatively thin or missing along the Merriconeag floodplain. Also, groundwater

movement is upward from the Transition Unit into the floodplain discharge area; therefore, the pore water

results are comparable to the Transition Unit.

Upper Sand – As shown on Figure 4-2, the interpreted extent of the 1,4-dioxane plume, in the Upper

Sand exceeding EPA’s 3.5 µg/L Interim MCL and the 30 µg/L MEG (October 2010) which is limited to a
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small area in the vicinity of Mere Brook and Merriconeag Stream. All 1,4-dioxane concentrations were

less than the 30 µg/L MEG except in a sample collected from PZ-MB-B4-B (74 µg/L).

Transition Unit – As shown on Figure 4-3, the extent of 1,4-dioxane concentrations exceeding EPA’s

3.5 µg/L Interim MCL and the 30 µg/L MEG in the Transition Unit overlaps with that in the Upper Sand

and extends in a southwesterly direction toward Old Gurnet Road. 1,4-Dioxane concentrations up to

260 µg/L occur in pore water near the confluence. North of the confluence, a small isolated area of

1,4-dioxane was detected in pore water in the vicinity of PW-EP-02. South of the confluence, 1,4-dioxane

concentrations were less than 120 µg/L, except for areas where concentrations of 220 µg/L at

MW-EP-352 and 190 µg/L at MW-MB-04B. These wells are approximately 150 feet apart.

Lower Sand – As depicted on Figure 4-4, the extent of 1,4-dioxane concentrations exceeding EPA’s

3.5 µg/L Interim MCL extends through the central to eastern portion of the Eastern Plume to the vicinity of

the Mere Brook confluence. 1. The maximum 1,4-dioxane value in the Lower Sand Unit is at

MW-EP-347, located in the “saddle” of the clay surface. At this well, the Lower Sand is approximately

4-5 feet thick and its low K value (3.47 x 10-4 cm/sec) is representative of silty sands, fine sand, or clayey

sands. 1,4-Dioxane was additionally measured south of Mere Brook at MW-MB-02-C (171 µg/L), which is

mostly completed in fine sand. Further to the south, 1,4-dioxane was present at lesser concentrations.

Bedrock in Vicinity of MW-308: 1,4-Dioxane was not detected in the six new bedrock wells installed and

sampled during the Supplemental RI (MW-EP-340B1, MW-EP-340B2, MW-EP-341B1, MW-EP-341B2,

MW-EP-342B1, and MW-EP-342B2).

4.3.3 Trichloroethene in Groundwater

Figures 4-5, 4-6, and 4-7 depict TCE concentration contours in the Upper Sand, Transition Unit, and

Lower Sand based on TCE data from the Supplemental RI and groundwater monitoring Event 34. TCE

was selected for contouring because of its widespread presence in groundwater in the Eastern Plume.

The TCE MCL and MEG are 5 and 30 µg/L, respectively.

Upper Sand: As shown on Figure 4-5, TCE slightly exceeded its MCL in five monitoring wells in the

vicinity of the Mere Brook-Merriconeag Stream confluence. The maximum TCE concentration is 15 µg/L.

TCE was detected at similar concentrations at MW-306 and at MW-NASB-212 north and west of

extraction well EW-05B. TCE dissolved in groundwater is migrating toward the Mere Brook-Merriconeag

Stream confluence.

Transition Unit: The extent of TCE in the Transition Unit is shown on Figure 4-6. TCE exceeds its MCL

(5 µg/L) near the Mere Brook-Merriconeag Stream confluence and at five other locations. The maximum
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TCE concentration near the confluence was at pore water location PW-51 (120 µg/L). Lower TCE

concentrations were measured in monitoring wells near this pore water sample and at EW-02A (57 µg/L),

south of the confluence, MW-EP-352 (110 µg/L), MW-EP-340S (77 µg/L), and EW-04 (14 µg/L).

In the vicinity of the saddle (vicinity of bedrock well MW-308), TCE exceeds its MCL at Transition Unit well

MW-EP-340S, located upgradient and north of MW-308. TCE in MW-EP-341S northwest of MW-308 was

less than the EPA MCL, and TCE was not detected at MW-EP-342S at the bedrock high near MW-308.

Lower Sand: As shown on Figure 4-7, the extent of TCE is largely dominated by the 5 µg/L footprint, with

four distinct "hot spot" areas, two in the northern and two in the southern portion. The northern-most ‘hot

spot’ occurs in the vicinity of EW-5B west of Picnic Pond, where TCE ranged from 5 µg/L to 135 µg/L.

The highest detection for TCE and the second northern ‘hot spot’ was recorded at MW-EP-347

(860 µg/L). There are no other exceedances of TCE in the immediate vicinity of MW-EP-347North of the

confluence area, in the vicinity of the MW-MB-03 cluster and extended toward the confluence, TCE

ranged from 14 to 213 µg/L. TCE dissolved in groundwater in this area is moving toward the confluence.

South of the confluence, the highest TCE concentration at MW-EP-351 was 120 µg/L. TCE dissolved in

groundwater appears to be migrating in an easterly direction toward Mere Brook, with the southernmost

portion extending in a southerly direction toward Old Gurnet Road. Overall, TCE is less than 220 µg/L in

all areas except at MW-EP-347 (860 µg/L), which is screened in fine-grained materials based on the EC

log and K value (approximately 1 ft/day). It should be noted that MW-330, located approximately

100 feet northwest of MW-347, had been monitored previously without any indication of TCE impacts in

the area.

Bedrock in Vicinity of MW-308: TCE was detected in two bedrock monitoring wells (MW-EP-342B1 and

MW-EP-342B2) slightly exceeding its MCL in the MW-308 vicinity at concentrations decreasing with

depth. Lateral and vertical hydraulic gradients indicate groundwater within fractured bedrock is migrating

in a southeasterly direction toward Mere Brook and Merriconeag Stream. Figure 4-8 provides an

enlargement of the MW-308 vicinity, tags indicating exceedances of criteria that included TCE and other

CVOCs.

4.4 SUPPLEMENTAL RI ANALYTICAL RESULTS

For documentation purposes, in contrast to the previous section that discussed the combined

Supplemental RI and long-term monitoring events data set, this section presents only the Supplemental

RI results that were included in the overall plume assessment in Section 4.3.
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4.4.1 Stream Pore Water and Seep Sampling Analytical Results

Details of the pore water and seep sampling effort are provided in Section 2.1. During the Supplemental

RI, a total of 68 pore water samples (PW-83 through PW-150), plus nine duplicate samples, were

collected, as well as 15 seep samples (PW-SP-01 through PW-SP-15) for a total of 83 samples

(excluding duplicates) and the samples were analyzed in EPA’s on-site field laboratory for TCA, TCE,

PCE, cis-1,2-DCE, and 1,1-DCE. 1,4-Dioxane samples were collected at 58 of the locations (plus

duplicates at nine locations) and analyzed at EPA’s NERL. Analytical results are summarized in

Table 4-1 and depicted on the Transition Unit concentration maps for 1,4-dioxane and TCE, Figures 4-3

and 4-6, respectively. 1,4-Dioxane and TCE were detected at 13 of the 83 pore water/seep locations.

The pore water sampling was completed on August 11-12, 2008. Between August 3 and August 12 the

area received approximately 4 inches of rain based on data from Bath, Maine (COOP ID 170409), the

nearest station to NAS Brunswick with data available for August 2008. Recharge of the shallow aquifer

from heavy rainfall events (August 3-12, 2008) may have reduced shallow groundwater/porewater

contaminant concentrations.

Water-quality measurements collected at each of the pore water and seep locations in 2008 are

summarized in Appendix A-1 along with field observations. Analytical results are provided in

Appendix B-1. Results of the pore water investigations were used to refine the locations of east-west

direct-push groundwater transects planned for the next phase of the Supplemental RI (refer to

Section 4.4.2). In particular, preliminary profiling point locations identified in the SAP were adjusted to

determine the connection between pore water/seep contamination and groundwater contamination.

1,4-Dioxane

1,4-Dioxane was detected in three pore water samples in the northern portion of Merriconeag Stream,

including PW-106 (4.04 µg/L), PW-SP-02 (10 µg/L), and PW-SP-14 (2.13 µg/L), all at concentrations less

than the 30 µg/L MEG. One sample (PW-SP-02) exceeded EPA’s Interim MCL for 1,4-dioxane (3.5 µg/L).

CVOCs

The only CVOC detected in the porewater samples at concentrations greater than applicable criteria was

1,1-DCE. The concentration of 1,1-DCE at PW-SP-09 (5.6 µg/L), collected in Merriconeag Stream just

north of the confluence with Mere Brook, was less than both the Maine MEG (40 µg/L) and the EPA MCL

(7 µg/L), as shown in Table 4-1.
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4.4.2 Profiling Point Groundwater Sampling Analytical Results

As described in Section 2.2, graphs were generated for each of 30 EC profiling locations (see

Appendix A-2) and these graphs and six confirmation soil borings were used to select discrete-interval

groundwater sample intervals (see Section 2.3). In total, 24 discrete-interval groundwater samples (plus

two duplicates) were collected from 15 profile locations at various depths. Of the 30 planned profile

locations, 15 did not yield water at any of the targeted depth intervals, therefore, no samples could be

collected at those locations. Further, of the 15 profile locations that were able to be sampled, not all

depth intervals yielded groundwater. The porewater samples were analyzed for 1,4-dioxane and CVOCs

including 1,1,1-TCA, 1,1,2-TCA, 1,1-DCA, 1,1-DCE, 1,2-DCA, cis-1,2-DCE, PCE, trans-1,2-DCE, TCE,

and VC. The analytical results from the discrete-interval groundwater sampling effort were compared to

MEGs and MCLs in Table 4-2, and summary statistics are presented in Table 4-3 and depicted on

1,4-dioxane concentration maps, Figures 4-2, 4-3, and 4-4, and TCE concentration maps, Figures 4-5,

4-6, and 4-7, for the Upper, Sand, Transition Unit, and Lower Sand, respectively. The EC profiling lines

are also depicted on the figures. If a permanent well was later installed and sampled at the same location

and interval as a discrete-interval groundwater sample (PL02, PL04, PL07, PL19, PL22, and PL30, per

Table 2-3), the permanent well data are presented on the figures.

Water-quality measurements collected at each of the profiling locations are provided in Appendix A-3.

The complete analytical results (non-detects and detects) are provided in Appendix B-2. Results of the

profiling investigation were used to refine the locations of permanent monitoring wells planned for the next

task of the Supplemental RI (see Section 4.4.3) to better target areas of data gaps.

1,4-Dioxane

1,4-Dioxane results for samples collected from five samples greater than EPA’s Interim MCL (3.5 µg/L),

at PL-01 (EPGW-PL01D-71, 4.4 µg/L), PL-02 (EPGW-PL02D-69.7, 51 µg/L), PL-04 (EPGW-PL04D-67,

74 µg/L), PL-14 (EPGW-PL14I-48, 5.1 µg/L), and at PL-17 (EPGW-PL17D-64, 64 µg/L). Three of the

samples exceeded the Maine MEG (30 µg/L). The five samples are from the Lower Sand (Figure 4-7).

The PL-02 and PL-04 data presented on the figures were superseded by subsequent permanent

monitoring well results on the figure.

CVOCs

Applicable criteria were exceeded for CVOCs at five profiling locations including PL02 (Line 1), PL04

(Line 2), PL14 (Line 5), PL17 (Line 6), and PL28 (between Lines 4 and 5). Total CVOC detections

ranged from 0.52 (EPGW-PL16D-69) to 557 µg/L (EPGW-PL04D-67). CVOCs exceedances are

summarized as follows:
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 Five samples from five locations exceeded the EPA MCL for TCE (5 µg/L), and the concentration of

TCE in one of these samples also exceeded the Maine MEG of 30 µg/L. The maximum TCE

concentration was detected in the sample collected from EPGW-PL04D-67 (100 µg/L) (Line 2). All of

these locations were in the Lower Sand (Figure 4-6); the PL02 and PL04 data presented on the figure

were superseded by subsequent permanent monitoring well results on the figure.

 The 1,1,1-TCA concentration in one sample (350 µg/L at EPGW-PL04D-67) (Line 2) exceeded the

EPA MCL of 200 µg/L (see Section 4.7 concerning data quality for this sample). 1,1,1-TCA was also

detected in one sample at a concentration equal to the MCL criterion (EPGW-PL17D-64) (Line 6).

1,1,1-TCA did not exceed its MEG (10000 µg/L).

 1,1-DCE exceeded the EPA MCL (7 µg/L) in three samples and the Maine MEG (40 µg/L) in one

sample. The maximum 1,1-DCE concentration was detected in the sample collected from PL-04

(EPGW-PL04D-67, 70 µg/L).

Vinyl Chloride was not detected in the porewater samples.

4.4.3 Monitoring Well Groundwater Analytical Results

Groundwater samples were collected from newly installed overburden and select existing monitoring

wells and MW-308 vicinity bedrock cluster monitoring wells. During the Supplemental RI, 31 groundwater

samples (plus three duplicates) were collected from 13 new overburden monitoring wells (MW-EP-343

through -355), nine new bedrock/Transition Unit monitoring well clusters (MW-EP-340B1, -340B2, -340S,

-341B1, -341B2, -341S, -342B1, -342B2, and -342S), and nine existing wells (MW-MB-03C, PZ-MB-B4B,

MW-MB-01C, MW-MB-02C, MW-MB-04B, PZ-MB-B6B, PZ-MB-C4B, MW-MB-06A, and MW-MB-06C).

Monitoring well locations are depicted on Figure 2-1, and Figures 4-1 through 4-7. Field parameters

measured during groundwater sampling are presented on the sampling log sheets provided in

Appendix A-9. Analytical results for groundwater samples collected by TtNUS in April and June 2009

(and September 2009 for MW-EP-355) as part of the Supplemental RI are summarized and compared to

Maine MEG and EPA MCLs in Table 4-4. Analytical summary statistics for detected analytes in

groundwater samples are presented in Table 4-5 and depicted on the concentration maps of Figures 4-2,

4-3, and 4-4 for 1,4-dioxane, and Figures 4-5, 4-6, and 4-7 for TCE for the Upper Sand, Transition Unit,

and Lower Sand, respectively. Figure 4-8 provides an enlargement of the MW-308 vicinity with tags

indicating contaminant exceedances of criteria that included TCE and other CVOCs. Groundwater

sample log sheets are provided in Appendix A-9, and analytical results are provided in Appendix B-3.
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1,4-Dioxane

Concentrations of 1.4-dioxane in samples collected from 19 wells exceeded EPA’s 3.5 µg/L criteria and

nine of those wells (MW-EP-343, MW-EP-347, MW-EP-351, MW-EP-352, MW-EP-354, MW-MB-03C,

MW-MB-04B, PZ-MB-B4B, and PZ-MW-B6B) exceeded the Maine MEG (30 µg/L). The maximum

concentration of 1,4-dioxane (350 µg/L) was detected in the groundwater sample collected from well

MW-EP-347.

CVOCs

Concentrations of CVOCs exceeded Maine MEGs and/or EPA MCLs in 26 of the 31 wells sampled, as

shown in Tables 4-4 and 4-5. CVOC exceedances of MEGs and/or MCLs are summarized as follows:

 The concentration of 1,1,1-TCA in one sample (500 µg/L at MW-EP-352) exceeded the EPA MCL

(200 µg/L); the Maine MEG (10000 µg/L) was not exceeded.

 The concentration of 1,1-DCA in four samples ) exceeded the Maine MEG of 60 µg/L. The maximum

1,1-DCA detection was at MW-EP-347 (210 µg/L).

 Concentrations of 1,1-DCE exceeded the Maine MEG (40 µg/L) in six samples and also exceeded the

EPA MCL (7 µg/L) in 10 groundwater samples. The maximum concentration was detected in the

sample collected from well MW-EP-347 (430 µg/L).

 The concentration of 1,2-DCA was detected exceeded the Maine MEG (4 µg/L) in one sample (5 µg/L

at MW-EP-347). 1,2-DCA did not exceed its MCL (5 µg/L).

 The concentration of cis-1,2-DCE nominally exceeded the Maine MEG and EPA MCL of 70 µg/L in

one groundwater sample collected from well MW-MB-03C (71 µg/L average).

 Concentrations of PCE exceeded the EPA MCL (5 µg/L) in five samples and also exceeded the

Maine MEG (0.6 µg/L) in 15 samples. The maximum concentration was detected in the sample

collected from well MW-MB-01C (15 µg/L).

 Concentrations of TCE in 21 groundwater samples exceeded the EPA MCL (5 µg/L) and also

exceeded Maine MEG (30 µg/L) in 11 groundwater samples. The maximum concentration was

detected in the sample collected from well MW-EP-347 (860 µg/L).
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 VC concentrations detected in four groundwater samples exceeded the Maine MEG (0.15 µg/L).

However, all concentrations were less than the EPA MCL (2 µg/L). Maximum concentrations were

detected in groundwater samples collected from wells MW-EP-347 and PZ-MB-B4B.

4.5 MIGRATION PATHWAYS

Overburden

The groundwater contaminant migration pathways evaluated during the Supplemental RI are consistent

with groundwater flow from recharge areas to discharge areas, as described in Section 3.0. Near the

Site 4, Site 11, and Site 13 historical source areas, residual VOC concentrations have decreased, as the

plume has migrated toward the east over time.

The associated contaminants have moved laterally in a southeasterly direction and downward from the

Upper Sand, which has a high infiltration capacity and is readily recharged by precipitation and snow

melt. Within the Eastern Plume historical footprint, the Upper Sand is nearly devoid of contaminants. In

many areas across the Eastern Plume, groundwater continues to move downward into the Transition t

and Lower Sand Units. Groundwater moves mainly through the sand lenses of the Transition Unit and

Lower Sands and these sands become increasingly confined and pinch out near surface waters to the

east. This forces flow into less permeable units where there is greater sorption of contaminants to fine-

grained materials. Groundwater moves upward at discharge areas, particularly in the vicinity of

Merriconeag Stream and Mere Brook. Artesian (upward gradient) conditions in the vicinity of these

streams are affected by silt/clay interbeds within the Transition Unit under confined (semi-confined leaky)

conditions. Artesian conditions also occur just north of Picnic Pond and in Picnic Pond. In the Transition

Unit, residual contamination is consequently more extensive in the confluence area and extends further

southward; in addition, elevated concentrations of VOCs to the north at the location of extraction well

EW-5B is present. For the Lower Sand, the residual contamination is most extensive, spanning from

north of extraction well EW-5B and south beyond the confluence. The elevated VOC concentrations at

the EW-5B area are associated with a clay topography “bowl” where contamination accumulates. In

2009, extraction well EW-5B was connected to the GWETS and a HiPOX (ozone and peroxide advanced

oxidation process) treatment unit was added to the GWETS to remove 1,4-dioxane.

Bedrock in Vicinity of MW-308

One of the objectives of this Supplemental RI was to determine how contaminants were entering the

bedrock via the overburden. The bedrock investigation results indicate that common contaminants are

present at higher concentrations upgradient of the MW-308 vicinity, and are present at lower

concentrations in the fractured bedrock. Lateral and vertical hydraulic gradients and decreasing
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contaminant concentrations in the direction of groundwater flow indicate that the source of contaminated

groundwater in fractured bedrock is from the overburden upgradient (north-northwest) of the bedrock

knob feature rather than from the bedrock itself. Hydraulic conductivity values for the bedrock at this

location and sandy zones in the overburden are similar, indicating no impediment to groundwater flow into

the bedrock in the vicinity of MW-308. Vertical hydraulic gradients are upward at the well cluster closest

to MW-308 (MW-EP-342B1/B2), which limits the vertical migration of contamination deeper into bedrock.

Hydraulic gradients indicate that contaminated groundwater moving in a southerly direction in the

overburden has the potential to migrate into the bedrock in the MW-308 vicinity, then flow upward and

laterally in a southeasterly direction, where it has the potential to re-enter the overburden.

Historically, the seven monitoring wells located in bedrock prior to the Supplemental RI have not had

concentrations of VOCs exceeding MEGs or MCLs, with the exception of monitoring well MW-308.

Groundwater samples collected from MW-308 in 2006 had exceedances of TCE (49 µg/L) and 1,1-DCE

(12.1 µg/L). Natural attenuation was indicated based on groundwater sample results collected from

MW-308 in 2007, based on a decrease in the TCE concentration (to 26.7 µg/L) and an increase in the

concentration of TCE degradation product 1,1-DCE (to 29 µg/L). 1,4-Dioxane (9.1 µg/L) and 1,1-DCA

were also present in 2007; 1,4-dioxane was not sampled for in 2006. Samples collected from MW-308 in

April 2008 had significantly lower concentrations of VOCs (1,1-DCE and TCE at concentrations of 0.44

and 0.84 µg/L, respectively); 1,4-dioxane was reported as non-detect. The LTMP event results of

MW-308 in April 2009 show a rebound of 1,4-dioxane, returning to its 2008 concentration of 9.1 µg/L;

TCE at 17 µg/L and 1,1-DCE at 8.1 µg/L also rebounded but to concentrations less than 2008 levels.

During the Supplemental RI, monitoring well MW-EP-342B1 confirmed groundwater contamination at this

bedrock knob location in the vicinity of MW-308, with TCE at 29.5 µg/L and 1,1-DCE at 15 µg/L; however

1,4-dioxane was non-detect (see Figure 4-8). Concentrations decreased with depth (at MW-EP-342B2

TCE at 6 µg/L and 1,1-DCE at 1.9 µg/L). VOC concentrations at nearby newly installed bedrock wells at

clusters MW-EP-341 and MW-EP-340 (both located upgradient of MW-EP-342B1/B2) were lower and did

not exceed criteria last reviewed in 2010. Therefore, bedrock groundwater contamination in the vicinity of

the MW-308 bedrock appears to be localized.

Residential Wells

MEDEP has sampled residential wells that could have been potentially affected by the Eastern Plume

and the Navy continues to sample a residential well that is closest to the Eastern Plume boundary. To

date (April 2009), VOCs associated with the Eastern Plume have not been detected in residential wells,

with exception of (1) low concentrations of carbon disulfide, which are not expected to be associated with

the Eastern Plume, and (2) low concentrations of TCE (0.4 and 0.74 µg/L) detected in a well along

Coombs Road in two samples collected in 2006 by MEDEP.
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4.6 CONTAMINANT MIGRATION RATES

Because 1,4-dioxane is miscible in water and tends to stay in solution, the average groundwater flow

velocities calculated in Table 3-3 may be used as a reasonable estimate of its migration rate in the

geologic units associated with the Eastern Plume. In contrast, TCE, and other CVOCs present in the

Eastern Plume tend to migrate at a fraction of the groundwater velocity and are influenced by a variety of

physical, chemical, and biological processes that are difficult to estimate.

The reason that contaminant migration rates for individual CVOCs such as TCE are expected to be a

fraction of the average groundwater velocity is because fine-grained materials are present in the Eastern

Plume. Fine particle sizes have relatively high surface areas and result in relatively high porosity values.

These materials tend to remove most of the CVOC mass from the dissolved phase into the solid phase

through the adsorption process. After CVOCs are bound to geologic materials, especially in deep

aquifers, they become very difficult to remove. The cleanup strategy at the Eastern Plume has been to

remove as much contaminant mass as possible by targeting relatively thick contaminated zones;

extraction well EW-5B is the most recent example of an extraction well installed in a thick contaminant

zone. The desorption process occurs as the contaminant mass is removed by the groundwater cleanup

remedy, such as groundwater extraction and treatment. However, the desorption process is slow for

CVOCs, which in turn limits the dissolved mass available for extraction as the extractable dissolved mass

becomes smaller. Groundwater extraction and treatment ultimately becomes ineffective at removing

additional contaminant mass within the practical limits of time and costs.

4.7 DATA QUALITY

Data validation memoranda are provided as Appendix B-4. Appendix D presents a detailed evaluation of

the data validation process and data quality for Supplemental RI collected data. In summary, the data

were of high quality, and there is only one item of note in terms of data usability. The 1,1,1-TCA result for

profiling point sample EPGWPL04D-67 (Line 2) exceeded the instrument calibration range. The reported

result of 350 µg/L is likely biased low. However, the impact on attainment of DQOs is nominal. At this

location, permanent monitoring well MW-EP-344 was subsequently installed at this location, and the

1,1,1-TCA result from the permanent well (screened from 63 to 68 feet bgs) was 84 µg/L.
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PW-83 PW-84 PW-85 PW-86 PW-86 
Dup PW-87 PW-88 PW-89 PW-90 PW-91 PW-92 PW-93 PW-94 PW-95 PW-96 PW-97 PW-98

10000 200 0.1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
30 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.6 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
70 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
40 7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
30 3.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

Pore Water/Seep Sample ID

1,1,1-TRICHLOROETHANE*
TRICHLOROETHENE*
TETRACHLOROETHENE*

1,4-DIOXANE**

CIS-1,2-DICHLOROETHENE*
1,1-DICHLOROETHENE*
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PW-99 PW-100 PW-101 PW-102 PW-103 PW-104 PW-105 PW-106 PW-107 PW-108 PW-109 PW-110 PW-110 
Dup PW-111 PW-112 PW-113

10000 200 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
30 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.6 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
70 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
40 7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
30 3.5 ND ND NA ND ND NA ND 4.04 NA ND ND ND ND NA ND ND

Pore Water/Seep Sample ID

1,1,1-TCA*
TCE*
PCE*
cis-1,2 DCE*
1,1-DCE*
1,4-Dioxane**
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PW-114 PW-115 PW-116 PW-117 PW-118 PW-118 
Dup PW-119 PW-120 PW-121 PW-122 PW-123 PW-124 PW-125 PW-126 PW-127

10000 200 ND ND ND ND ND ND ND ND ND ND 0.09 J ND ND ND ND
30 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0.6 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
70 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
40 7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
30 3.5 NA ND NA ND ND ND ND NA NA ND NA ND ND NA ND

cis-1,2 DCE*
1,1-DCE*

TCE*
PCE*

Pore Water/Seep Sample ID

1,1,1-TCA*

1,4-Dioxane**
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PORE WATER SAMPLING RESULTS - AUGUST 2008
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE
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PW-128 PW-128 
Dup PW-129 PW-130 PW-130 

Dup PW-131 PW-132 PW-133 PW-134 PW-135 PW-136 PW-137 PW-138 PW-138 
Dup PW-139

10000 200 ND ND 0.26 0.34 0.29 1.6 ND ND ND ND ND ND ND ND ND
30 5 ND ND 0.08 J 0.23 0.19 J 2.3 ND ND ND ND ND ND ND ND ND
0.6 5 ND ND ND ND ND 0.03 J ND ND ND ND ND ND ND ND ND
70 70 ND ND ND ND ND 0.5 ND ND ND ND ND ND ND ND ND
40 7 ND ND ND ND ND 0.5 ND ND ND ND ND ND ND ND ND
30 3.5 ND ND NA ND ND ND NA ND ND ND NA ND ND ND NA

Pore Water/Seep Sample ID

1,1,1-TCA*
TCE*
PCE*
cis-1,2 DCE*
1,1-DCE*
1,4-Dioxane**
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PORE WATER SAMPLING RESULTS - AUGUST 2008
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE
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PW-140 PW-140 
Dup PW-141 PW-142 PW-143 PW-144 PW-145 PW-146 PW-147 PW-148 PW-148 

Dup PW-149 PW-150 PW-150 
Dup PW-SP-01

10000 200 ND ND ND ND ND ND ND ND ND ND ND 1.8 0.02 J 0.02 J ND
30 5 ND ND ND ND ND ND ND ND ND ND ND 0.6 ND ND ND
0.6 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
70 70 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
40 7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
30 3.5 ND ND ND NA ND ND ND NA ND ND ND NA ND ND ND1,4-Dioxane**

cis-1,2 DCE*
1,1-DCE*

Pore Water/Seep Sample ID

1,1,1-TCA*
TCE*
PCE*



TABLE 4-1

PORE WATER SAMPLING RESULTS - AUGUST 2008
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE
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PW-SP-02 PW-SP-03 PW-SP-04 PW-SP-05 PW-SP-06 PW-SP-07 PW-SP-08 PW-SP-09 PW-SP-10 PW-SP-11 PW-SP-12

10000 200 ND 0.14 ND 0.02 J ND ND ND 0.06 J ND ND ND
30 5 ND ND ND ND ND ND ND 4.3 ND ND ND
0.6 5 ND ND ND ND ND ND ND ND ND ND ND
70 70 ND ND ND ND ND ND ND 2.3 ND ND ND
40 7 ND ND ND ND ND ND ND 5.6 ND ND ND
30 3.5 10 NA NA ND ND NA NA ND NA ND ND

Pore Water/Seep Sample ID

1,1,1-TCA*
TCE*
PCE*
cis-1,2 DCE*
1,1-DCE*
1,4-Dioxane**
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PORE WATER SAMPLING RESULTS - AUGUST 2008
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE
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PW-SP-13 PW-SP-14 PW-SP-15 PW-SP-16

10000 200 ND ND ND sample lost
30 5 ND ND ND sample lost
0.6 5 ND ND ND sample lost
70 70 ND ND ND sample lost
40 7 ND ND ND sample lost
30 3.5 NA 2.13 NA NA

Concentrations in µg/L

**NERL Fixed Lab Results.
J - Estimated Concentration.
NA = Not Analyzed.

EPA Field Laboratory (PQL)
Analyte PQL
1,1,1-TCA 0.1
TCE 0.2
PCE 0.1
cis-1,2-DCE 0.3
1,1-DCE 0.5

EPA NERL 1,4-Dioxane PQL 2

Pore water samples identified as PW-83 through PW-150; seep samples identified as 
PW-SP-01 through PW-SP-15 (PW-SP-16 was lost). 

Shaded cell indicates concentratoin greater than detection limit.
Black cells with white text indicate an excedance of screening criteria

cis-1,2 DCE*
1,1-DCE*
1,4-Dioxane**

Pore Water/Seep Sample ID

1,1,1-TCA*
TCE*
PCE*

*EPA New England Regional Laboratory (NERL) - Mobile Field Lab VOC  Results. 

1  Maximum Exposure Guidelines (MEGs) for Drinking Water (Maine CDC, October, 2010).
2  EPA, Maximum Contaminant Levels (www.epa.gov/safewater/contaminants/index.html) (September, 2009).

ND = Concentration Less Than EPA Field Laboratory Practical Quantitation Limit (PQL).



TABLE 4-2

GROUNDWATER PROFILING SAMPLING RESULTS - NOVEMBER/DECEMBER 2008
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 1 OF 3

VOC ANALYTES/SAMPLE ID EPGWPL01D -
71

EPGWPL01S -
44.3

EPGWPL02D -
69.7

EPGWPL02I -
45

EPGWPL02S -
26.3

EPGWPL03S -
31

EPGWPL04D -
67

EPGWPL05I -
30

EPGWPL05S -
20

EPGWPL06I -
41

LOCATION ID EPGWPL01 EPGWPL01 EPGWPL02 EPGWPL02 EPGWPL02 EPGWPL03 EPGWPL04 EPGWPL05 EPGWPL05 EPGWPL06
SAMPLE DATE 12/01/08 11/10/08 11/12/08 11/12/08 11/11/08 12/01/08 11/13/08 11/12/08 11/12/08 12/02/08
TOP DEPTH (FT) 71.0 44.3 69.7 45.0 26.3 31.0 67.0 30.0 20.0 41.0
BOTTOM DEPTH (FT) 71.0 44.3 69.7 45.0 26.3 31.0 67.0 30.0 20.0 41.0
1,1,1-TRICHLOROETHANE 10000 200 200 2 1  U 70 1  U 1  U 1  U 350  J 1  U 1  U 1
1,1,2-TRICHLOROETHANE 6 5 5 1  U 1  U 0.4  J 1  U 1  U 1  U 1 1  U 1  U 1  U
1,1-DICHLOROETHANE 60 NC 60 0.8  J 1  U 29 1  U 1  U 1  U 25 1  U 1  U 1  U
1,1-DICHLOROETHENE 40 7 7 0.28 0.2  U 18 0.2  U 0.2  U 0.2  U 70 0.2  U 0.2  U 0.2  U
1,2-DICHLOROETHANE 4 5 4 1  U 1  U 1  J 1  U 1  U 1  U 2 1  U 1  U 1  U
1,4-DIOXANE 30 3.5 3.5 4.4 2  U 51 2  U 2  U 2  U 74 2  U 2  U 2  U
CIS-1,2-DICHLOROETHENE 70 80 70 0.8  J 1  U 7 1  U 1  U 1  U 9 1  U 1  U 1  U
CHLOROFORM 70 70 70 4 3 U 10 6 31 1 U 8 8 20 1 U
METHYLENE CHLORIDE 50 5 5 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U
TETRACHLOROETHENE 0.6 5 0.6 1  U 1  U 1  U 1  U 1  U 1  U 0.4  J 1  U 1  U 1  U
TRANS-1,2-DICHLOROETHENE 100 100 100 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
TRICHLOROETHENE 30 5 2 1 1  U 20 1  U 1  U 1  U 100 1  U 1  U 1  U
VINYL CHLORIDE 0.15 2 0.15 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U
Total 1,2-Dichloroethene NC NC 0.8  J 1  U 7 1  U 1  U 1  U 9 1  U 1  U 1  U
Total Chlorinated Ethenes4 NC NC 2.08 ND 45 ND ND ND 179 ND ND ND
Total Chlorinated VOCs4 NC NC 4.88 ND 145 ND ND ND 557 ND ND 1
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TABLE 4-2

GROUNDWATER PROFILING SAMPLING RESULTS - NOVEMBER/DECEMBER 2008
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 2 OF 3

VOC ANALYTES/SAMPLE ID EPGWPL08S -
20

EPGWPL09I -
60

EPGWPL09S -
40

EPGWPL12I -
40

EPGWPL12S -
22.5

EPGWPL14I -
48

EPGWPL14I -
48-AVG

EPGWPL14I -
48-D

EPGWPL16D -
69

EPGWPL17D -
64

LOCATION ID EPGWPL08 EPGWPL09 EPGWPL09 EPGWPL12 EPGWPL12 EPGWPL14 EPGWPL14 EPGWPL14 EPGWPL16 EPGWPL17
SAMPLE DATE 11/14/08 12/03/08 12/02/08 12/03/08 12/03/08 11/17/08 11/17/08 11/17/08 11/19/08 11/19/08
TOP DEPTH (FT) 20.0 60.0 40.0 40.0 22.5 48.0 48.0 48.0 69.0 64.0
BOTTOM DEPTH (FT) 20.0 60.0 40.0 40.0 22.5 48.0 48.0 48.0 69.0 64.0
1,1,1-TRICHLOROETHANE 10000 200 1  U 2 1  U 1  U 1  U 52 53.5 55 0.4  J 200
1,1,2-TRICHLOROETHANE 6 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 0.6  J
1,1-DICHLOROETHANE 60 NC 1  U 1  U 1  U 1  U 1  U 4 4 4 1  U 19
1,1-DICHLOROETHENE 40 7 0.2  U 0.2  U 0.2  U 0.2  U 0.2  U 4 4 4 0.12  J 39
1,2-DICHLOROETHANE 4 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1
1,4-DIOXANE 30 3.5 2  U 2.2  U 2  U 2  U 2  U 5.1 5.4 5.7 2  U 64
CIS-1,2-DICHLOROETHENE 70 80 1  U 1  U 1  U 1  U 1  U 9 9.5 10 1  U 1
CHLOROFORM 70 70 4 12 1 U 1 U 1 U 1 U 1 U 1 U 18 3 U
METHYLENE CHLORIDE 50 5 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U 6  U
TETRACHLOROETHENE 0.6 5 1  U 1 1  U 1  U 1  U 1  U 1  U 1  U 1  U 0.9  J
TRANS-1,2-DICHLOROETHENE 100 100 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
TRICHLOROETHENE 30 5 1  U 0.4  J 1  U 1  U 1  U 12 13 14 1  U 31
VINYL CHLORIDE 0.15 2 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U
Total 1,2-Dichloroethene NC NC 1  U 1  U 1  U 1  U 1  U 9 9.5 10 1  U 1
Total Chlorinated Ethenes4 NC NC ND 1.4 ND ND ND 25 26.5 28 0.12 71.9
Total Chlorinated VOCs4 NC NC ND 3.4 ND ND ND 81 84 87 0.52 293
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TABLE 4-2

GROUNDWATER PROFILING SAMPLING RESULTS - NOVEMBER/DECEMBER 2008
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 3 OF 3

VOC ANALYTES/SAMPLE ID EPGWPL24D2 -
79

EPGWPL24D -
66

EPGWPL25D -
71

EPGWPL25I -
62

EPGWPL25I -
62-AVG

EPGWPL25I -
62-D

EPGWPL25S -
21

EPGWPL28D -
45.5

LOCATION ID EPGWPL24 EPGWPL24 EPGWPL25 EPGWPL25 EPGWPL25 EPGWPL25 EPGWPL25 EPGWPL28
SAMPLE DATE 12/15/08 12/15/08 12/15/08 12/15/08 12/15/08 12/15/08 12/11/08 12/10/08
TOP DEPTH (FT) 79.0 66.0 71.0 62.0 62.0 62.0 21.0 45.5
BOTTOM DEPTH (FT) 79.0 66.0 71.0 62.0 62.0 62.0 21.0 45.5
1,1,1-TRICHLOROETHANE 10000 200 1  U 1  U 2 2 2 2 1  U 36
1,1,2-TRICHLOROETHANE 6 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
1,1-DICHLOROETHANE 60 NC 1  U 1  U 0.4  J 1  U 1  U 1  U 1  U 2
1,1-DICHLOROETHENE 40 7 0.2  U 0.2  U 0.28 0.28 0.37 0.46 0.2  U 2.3
1,2-DICHLOROETHANE 4 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
1,4-DIOXANE 30 3.5 2  U 2  U 1.7  J 2  U 2  U 2  U 2  U 3  U
CIS-1,2-DICHLOROETHENE 70 80 1  U 1  U 0.4  J 0.5  J 0.45  J 0.4  J 1  U 4
CHLOROFORM 70 70 34 34 16 10 9 8 38 3 U
METHYLENE CHLORIDE 50 5 5  U 5  U 5  U 5  U 5  U 5  U 5  U 5  U
TETRACHLOROETHENE 0.6 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U 3
TRANS-1,2-DICHLOROETHENE 100 100 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U
TRICHLOROETHENE 30 5 1  U 1  U 1 1 1.5 2 1  U 12
VINYL CHLORIDE 0.15 2 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U
Total 1,2-Dichloroethene NC NC 1  U 1  U 0.4  J 0.5  J 0.45  J 0.4  J 1  U 4
Total Chlorinated Ethenes4 NC NC ND ND 1.68 1.78 2.32 2.86 ND 21.3
Total Chlorinated VOCs4 NC NC ND ND 4.08 3.78 4.32 4.86 ND 59.3

4  Excludes chloroform and methylene chloride, which are common laboratory/field contaminants present in some blanks during the Supplemental 

   RI (see Appendix D).
Note: EPA Interim Cleanup Goal for 1,4-Dioxane (3.5 ug/L) and MEDEP MEG for VINYL CHLORIDE (0.15 ug/L) are being used for criteria comparison.
NC - No criterion.
NA - Not analyzed.
Black shading indicates at least one 
criterion exceeded.
Bold indicates analyte detected.
U - Not detected.
J - Quantitation approximate.

M
AI

N
E 

M
EG

2

1 This table contains the detect and non-detect results for all parameters detected in at least one sample in media subgroup.  Complete results for all parameters are presented in 
Appendix B.

2 Maximum Exposure Guidelines (MEGs) for Drinking Water (Maine CDC, October, 2010).

3 EPA, Maximum Contaminant Levels (www.epa.gov/safewater/contaminants/index.html) (September, 2009).
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TABLE 4-3

SUMMARY OF DISCRETE-INTERVAL GROUNDWATER PROFILING RESULTS - NOVEMBER/DECEMBER 2008
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK MAINE

Analyte
Frequency 

of 
Detection Minimum Maximum

Sample with Maximum 
Detection MEG(1)

MEG 
Exceedances MCL(2)

MCL 
Exceedances

1,1,1-TRICHLOROETHANE  11/24 0.4 350 EPGW-PL04D-67 10000 0 200 1
1,1-DICHLOROETHENE  9/24 0.12 70 EPGW-PL04D-67 40 1 7 3
1,4-DIOXANE  6/24 1.7 74 EPGW-PL04D-67 30 3 3.5 5
TOTAL 1,2-DICHLOROETHENE  8/24 0.4 9 EPGWPL14I-48 NC NC NC NC
TRICHLOROETHENE  9/24 0.4 100 EPGW-PL04D-67 30 2 5 5
TOTAL CHLORINATED VOCs  11/24 0.52 557 EPGW-PL04D-67 NC NC NC NC

NC = No Criterion.

Note: EPA Interim Cleanup Goal for 1,4-Dioxane (3.5 ug/L) is being used for criteria comparison.
2 EPA, Maximum Contaminant Levels (MCL) (www.epa.gov/safewater/contaminants/index.html) (September, 2009).
1 Maximum Exposure Guidelines (MEGs) for Drinking Water (Maine Center of Disease Control, October, 2010).



TABLE 4-4

GROUNDWATER SAMPLING RESULTS - APRIL AND JUNE AND SEPTEMBER 2009
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 1 OF 6

VOC ANALYTES/SAMPLE ID MWEP340B1-
041409

MWEP340B2-
041409

MWEP340S-
041509

MWEP341B1-
041509

MWEP341B2-
041409

MWEP341S-
041509

MWEP342B1-
041409

LOCATION ID MW-EP-340B1 MW-EP-340B2 MW-EP-340S MW-EP-341B1 MW-EP-341B2 MW-EP-341S MW-EP-342B1

SAMPLE DATE 04/14/09 04/14/09 04/15/09 04/15/09 04/14/09 04/15/09 04/14/09
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG
1,1,1-TRICHLOROETHANE 10000 200 1  U 1  U 88 0.4  J 1  U 0.5  J 1  U
1,1,2-TRICHLOROETHANE 6 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U
1,1-DICHLOROETHANE 60 NC 0.7  J 1  U 7 1  U 0.3  J 1  U 8
1,1-DICHLOROETHENE 40 7 0.54  J 0.2  U 23 0.2  U 0.16  J 0.13  J 15
1,2-DICHLOROETHANE 4 5 1  U 1  U 0.3  J 1  U 1  U 1  U 1  U
1,4-DIOXANE 30 3.5 2.2  UJ 2  UJ 9  UJ 2  UJ 2  UJ 2  UJ 8.7  UJ
CHLOROFORM 70 80 2 4 2 6 11 2 1  U
CIS-1,2-DICHLOROETHENE 70 70 1  U 1  U 4 1  U 1  U 1  U 1
METHYLENE CHLORIDE 50 5 5  U 5  U 5  U 5  U 5  U 5  U 5  U
TETRACHLOROETHENE 0.6 5 1  U 1  U 2 1  U 1  U 1  U 0.4  J
TRANS-1,2-DICHLOROETHENE 100 100 1  U 1  U 1  U 1  U 1  U 1  U 1  U
TRICHLOROETHENE 30 5 1  U 1  U 77 1  U 1  U 2 30
VINYL CHLORIDE 0.15 2 2  U 2  U 2  U 2  U 2  U 2  U 2  U
Total 1,2-Dichloroethene NC NC 1  U 1  U 4 1  U 1  U 1  U 1
Total Chlorinated Ethenes4 NC NC 0.54 ND 106 ND 0.16 2.13 46.4
Total Chlorinated VOCs4 NC NC 1.24 ND 201 0.4 J 0.46 2.63 54.4
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TABLE 4-4

GROUNDWATER SAMPLING RESULTS - APRIL AND JUNE AND SEPTEMBER 2009
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 2 OF 6

VOC ANALYTES/SAMPLE ID MWEP342B1-
041409-AVG

MWEP342B1-
041409-D

MWEP342B2-
041309

MWEP342S-
041409

EPGW-MWEP343-
061509

EPGW-MWEP344-
061509

EPGW-MWEP345-
061509

LOCATION ID MW-EP-342B1 MW-EP-342B1 MW-EP-342B2 MW-EP-342S MW-EP-343 MW-EP-344 MW-EP-345

SAMPLE DATE 04/14/09 04/14/09 04/13/09 04/14/09 06/15/09 06/15/09 06/15/09
SAMPLE CODE AVG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
1,1,1-TRICHLOROETHANE 10000 200 1  U 1  U 1  U 1  U 1  U 84 1  U
1,1,2-TRICHLOROETHANE 6 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U
1,1-DICHLOROETHANE 60 NC 8 8 3 0.7  J 24 4 1  U
1,1-DICHLOROETHENE 40 7 15 15 1.9 0.32  J 11 9 0.2  U
1,2-DICHLOROETHANE 4 5 1  U 1  U 1  U 1  U 1  U 1  U 1  U
1,4-DIOXANE 30 3.5 9.35  UJ 10  UJ 2  UJ 2  UJ 38 6.1  J 2  UJ
CHLOROFORM 70 80 1  U 1  U 1  U 1  U 1  U 0.9  J 1  U
CIS-1,2-DICHLOROETHENE 70 70 1  J 1  J 0.4  J 1  U 13 4 1  U
METHYLENE CHLORIDE 50 5 5  U 5  U 5  U 5  U 5  U 5  U 5  U
TETRACHLOROETHENE 0.6 5 0.45  J 0.5  J 1  U 1  U 1  U 3 1  U
TRANS-1,2-DICHLOROETHENE 100 100 1  U 1  U 1  U 1  U 1  U 1  U 1  U
TRICHLOROETHENE 30 5 29.5 29 6 1  U 23 92 1  U
VINYL CHLORIDE 0.15 2 2  U 2  U 2  U 2  U 0.3  J 2  U 2  U
Total 1,2-Dichloroethene NC NC 1  J 1  J 0.4  J 1  U 13 4 1  U
Total Chlorinated Ethenes4 NC NC 46 45.5 8.3 0.32 47.3 108 ND
Total Chlorinated VOCs4 NC NC 54 53.5 11.3 1.02 71.3J 196 ND
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TABLE 4-4

GROUNDWATER SAMPLING RESULTS - APRIL AND JUNE AND SEPTEMBER 2009
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 3 OF 6

VOC ANALYTES/SAMPLE ID EPGW-MWEP346-
061109

EPGW-MWEP347-
061509

EPGW-MWEP348-
060809

EPGW-MWEP349-
060809

EPGW-MWEP350-
061109

EPGW-MWEP350-
061109-AVG

LOCATION ID MW-EP-346 MW-EP-347 MW-EP-348 MW-EP-349 MW-EP-350 MW-EP-350

SAMPLE DATE 06/11/09 06/15/09 06/08/09 06/08/09 06/11/09 06/11/09
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG AVG
1,1,1-TRICHLOROETHANE 10000 200 120 69 47 42 9 9
1,1,2-TRICHLOROETHANE 6 5 1  U 3 1  U 1  U 1  U 1  U
1,1-DICHLOROETHANE 60 NC 16 210 7 2 6 6.5
1,1-DICHLOROETHENE 40 7 16 430 14 3.5 5 5
1,2-DICHLOROETHANE 4 5 1  U 5 1  U 1  U 1  U 1  U
1,4-DIOXANE 30 3.5 8.7  J 350 6.1 4.3 12 10.9  J
CHLOROFORM 70 80 1  U 1 0.2  J 1  U 1  U 1  U
CIS-1,2-DICHLOROETHENE 70 70 70 24 21 3 2 2
METHYLENE CHLORIDE 50 5 5  U 12  U 0.5  J 5  U 5  U 5  U
TETRACHLOROETHENE 0.6 5 2 13 2 10 5 5
TRANS-1,2-DICHLOROETHENE 100 100 1  U 0.4  J 1  U 1  U 1  U 1  U
TRICHLOROETHENE 30 5 47 860 53 16 11 11
VINYL CHLORIDE 0.15 2 2  U 0.8  J 2  U 2  U 2  U 2  U
Total 1,2-Dichloroethene NC NC 70 24.4  J 21 3 2 2
Total Chlorinated Ethenes4 NC NC 135 1328 90 32.5 23 23
Total Chlorinated VOCs4 NC NC 271 1615 144 76.5 38 38.5
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TABLE 4-4

GROUNDWATER SAMPLING RESULTS - APRIL AND JUNE AND SEPTEMBER 2009
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 4 OF 6

VOC ANALYTES/SAMPLE ID EPGW-MWEP350-
061109-D

EPGW-MWEP351-
060909

EPGW-MWEP352-
061009

EPGW-MWEP353-
061009

EPGW-MWEP354-
061109

EPGW-MWEP355-
091609

LOCATION ID MW-EP-350 MW-EP-351 MW-EP-352 MW-EP-353 MW-EP-354 MW-EP-355

SAMPLE DATE 06/11/09 06/09/09 06/10/09 06/10/09 06/11/09 9/16/2009
SAMPLE CODE DUP NORMAL NORMAL NORMAL NORMAL NORMAL
1,1,1-TRICHLOROETHANE 10000 200 9 160 500 0.3  J 1  U 4
1,1,2-TRICHLOROETHANE 6 5 1  U 0.3  J 1 1  U 1  U 1  U
1,1-DICHLOROETHANE 60 NC 7 11 24 4 12 0.4 J
1,1-DICHLOROETHENE 40 7 5 52 120 3.9 12 1 J
1,2-DICHLOROETHANE 4 5 1  U 0.9  J 3 0.3  J 0.8  J 1  U
1,4-DIOXANE 30 3.5 9.8  J 45  J 220 3.7 82 0.8 J
CHLOROFORM 70 80 1  U 1  U 0.6  J 1  U 1  U 1  U
CIS-1,2-DICHLOROETHENE 70 70 2 9 7 5 0.4  J 6
METHYLENE CHLORIDE 50 5 5  U 3  J 9  U 5  U 5  U 5 U
TETRACHLOROETHENE 0.6 5 5 7 3 5 1  U 2
TRANS-1,2-DICHLOROETHENE 100 100 1  U 1  U 1  U 1  U 1  U 1  U
TRICHLOROETHENE 30 5 11 120 110 23 1 13
VINYL CHLORIDE 0.15 2 2  U 2  U 2  U 2  U 2  U 2  U
Total 1,2-Dichloroethene NC NC 2 9 7 5 0.4  J 6
Total Chlorinated Ethenes4 NC NC 23 188 240 36.9 13.4 12
Total Chlorinated VOCs4 NC NC 39 360 768 41.5 26.2 16.4
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TABLE 4-4

GROUNDWATER SAMPLING RESULTS - APRIL AND JUNE AND SEPTEMBER 2009
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 5 OF 6

VOC ANALYTES/SAMPLE ID EPGW-MWMB01C-
060909

EPGW-MWMB02C-
061009

EPGW-MWMB03C-
060809

EPGW-MWMB03C-
060809-AVG

EPGW-MWMB03C-
060809-D

EPGW-MWMB04B-
061109

LOCATION ID MW-MB01C MW-MB02C MW-MB03C MW-MB03C MW-MB03C MW-MB04B

SAMPLE DATE 06/09/09 06/10/09 06/08/09 06/08/09 06/08/09 06/11/09
SAMPLE CODE NORMAL NORMAL ORIG AVG DUP NORMAL
1,1,1-TRICHLOROETHANE 10000 200 60 10 48 48 48 5
1,1,2-TRICHLOROETHANE 6 5 1  U 1  U 0.6  J 0.55  J 0.5  J 0.4  J
1,1-DICHLOROETHANE 60 NC 11 7 66 66 66 28
1,1-DICHLOROETHENE 40 7 24 5 61 61 61 36
1,2-DICHLOROETHANE 4 5 0.5  J 1  U 0.9  J 0.85  J 0.8  J 1
1,4-DIOXANE 30 3.5 29  J 8 49 46 43 190
CHLOROFORM 70 80 1  U 1  U 0.9  J 0.95  J 1  J 1  U
CIS-1,2-DICHLOROETHENE 70 70 14 4 70 71 72 0.9  J
METHYLENE CHLORIDE 50 5 2  J 5  U 5  U 5  U 5  U 5  U
TETRACHLOROETHENE 0.6 5 15 14 5 5 5 1  U
TRANS-1,2-DICHLOROETHENE 100 100 1  U 1  U 2 2 2 1  U
TRICHLOROETHENE 30 5 53 12 200 200 200 7
VINYL CHLORIDE 0.15 2 2  U 2  U 2  U 2  U 2  U 2  U
Total 1,2-Dichloroethene NC NC 14 4 72 73 74 0.9  J
Total Chlorinated Ethenes4 NC NC 106 35 338 339 340 43.9
Total Chlorinated VOCs4 NC NC 178 52 454 454 455 78.3
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TABLE 4-4

GROUNDWATER SAMPLING RESULTS - APRIL AND JUNE AND SEPTEMBER 2009
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 6 OF 6

VOC ANALYTES/SAMPLE ID EPGW-MWMB06A-
061509

EPGW-MWMB06C-
060809

EPGW-PZMBB4B-
060909

EPGW-PZMBC4B-
060909

EPGW-PZMBB6B-061009

LOCATION ID MW-MB06A MW-MB06C P2-MBB4B P2-MBC4B P2-MWB6B

SAMPLE DATE 06/15/09 06/08/09 06/09/09 06/09/09 06/10/09
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL
1,1,1-TRICHLOROETHANE 10000 200 8 25 19 1  U 140
1,1,2-TRICHLOROETHANE 6 5 1  U 1  U 0.6  J 1  U 0.8  J
1,1-DICHLOROETHANE 60 NC 2 10 69 1  U 61
1,1-DICHLOROETHENE 40 7 4 18 110 0.2  U 84
1,2-DICHLOROETHANE 4 5 1  U 0.5  J 3 1  U 3
1,4-DIOXANE 30 3.5 9.2 22  J 260 2  U 260
CHLOROFORM 70 80 1  U 1  U 1  U 1  U 1  U
CIS-1,2-DICHLOROETHENE 70 70 0.8  J 6 6 1  U 3
METHYLENE CHLORIDE 50 5 5  U 0.4  J 5  U 5  U 5  U
TETRACHLOROETHENE 0.6 5 0.6  J 5 2 1  U 0.5  J
TRANS-1,2-DICHLOROETHENE 100 100 1  U 1  U 1  U 1  U 1  U
TRICHLOROETHENE 30 5 9 49 74 0.4  J 30
VINYL CHLORIDE 0.15 2 2  U 2  U 0.8  J 2  U 0.3  J
Total 1,2-Dichloroethene NC NC 0.8  J 6 6 1  U 3
Total Chlorinated Ethenes4 NC NC 14.4 78 192.8 0.4 117.8
Total Chlorinated VOCs4 NC NC 24.4 114 284 0.4 323

1  This table contains the detect and non-detect results for all parameters detected in at least one sample in media subgroup.  Concentrations are in 
     µg/L.  Complete results for all parameters are presented in Appendix B.
2  EPA, Maximum Contaminant Levels (www.epa.gov/safewater/contaminants/index.html) (September, 2009).
3  Maximum Exposure Guidelines (MEGs) for Drinking Water (Maine CDC, October, 2010).
4  Excludes chloroform and methylene chloride, which are common laboratory/field contaminants present in some blanks during the Supplemental 
   RI (see Appendix D).
Note: EPA Interim Cleanup Goal for 1,4-Dioxane (3.5 ug/L) and MEDEP MEG for vinyl chloride (0.15 ug/L) are being used for criteria comparison.

M
AI

N
E 

M
EG

3

EP
A 

M
C

L2



TABLE 4-5

SUMMARY OF GROUNDWATER SAMPLING RESULTS - APRIL AND JUNE AND SEPTEMBER 2009
SUPPLEMENTAL RI REPORT FOR 1,4-DIOXANE IN THE EASTERN PLUME AND BEDROCK

NAS BRUNSWICK
BRUNSWICK, MAINE

Analyte

Frequency 
of 

Detection

Minimum 
Concentration 

(µg/L)

Maximum 
Concentration 

(µg/L)
Sample Number of Maximum 

Detection MEG(1)
MEG 

Exceedances MCL(2)
MCL 

Exceedances
1,1,1-TRICHLOROETHANE  20/31 0.3 500 EPGW-MWEP352-061009 10000 0 200 1
1,1-DICHLOROETHANE  25/31 0.3 210 EPGW-MWEP347-061509 60 4 NA NA
1,1-DICHLOROETHENE  26/31 0.13 430 EPGW-MWEP347-061509 40 6 7 10
1,2-DICHLOROETHANE  12/31 0.3 5 EPGW-MWEP347-061509 4 1 5 0
1,4-DIOXANE  19/31 0.8 350 EPGW-MWEP347-061509 30 9 3.5 19
CIS-1,2-DICHLOROETHENE  22/31 0.4 70 EPGW-MWMB03C-060809 70 0 70 0
TETRACHLOROETHENE  18/31 0.45 15 EPGW-MWMB01C-060909 0.6 15 5 5
TOTAL 1,2-DICHLOROETHENE  22/31 0.4 72 EPGW-MWMB03C-060809 NA NA NA NA
TRICHLOROETHENE  24/31 0.4 860 EPGW-MWEP347-061509 30 11 5 21

VINYL CHLORIDE  4/31 0.3 0.8
EPGW-MWEP347-061509, 
EPGW-PZMBB4B-060909 0.15 4 2 0

Total Chlorinated VOCs3  28/31 0.4 1615 EPGW-MWEP347-061509 NA NA NA NA

NA = Not applicable.
NC = No criterion.

2 EPA, Maximum Contaminant Levels (MCL) (www.epa.gov/safewater/contaminants/index.html) (September, 2009).
3  Excludes chloroform and methylene chloride, which are common laboratory/field contaminants present in some blanks during the Supplemental RI (see Appendix D). Minimum and 
Maximum concentrations from Table 4-4 for specific sample.

1 Maximum Exposure Guidelines (MEGs) for Drinking Water (Maine Center for Disease Control, October, 2010).
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MW-331
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MW-309A
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MW-308
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DP-EP-02

DP-EP-04
DP-EP-03
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DP-EP-01

EP-03
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MW-229A
MW-229B
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EP-04

EW-02

EP-05
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EP-DP-18
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EP-DP-07 CP-142

MW-240

EP-17
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P-107
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MW-303

MW-302
MW-321

CP-158

CP-153

CP-152
CP-151

MW-NASB-077

CP-157

CP-139

PZ-MB-C4-A/G
PZ-MB-C4-B/G
PZ-MB-C4-C/G

PZ-MB-02-A/G
PZ-MB-02-B/G
PZ-MB-02-C/G

PZ-MB-B5-A/G
PZ-MB-B5-B/G
PZ-MB-B5-C/G

PZ-MB-B6-A/G
PZ-MB-B6-B/G
PZ-MB-B6-C/G

PZ-MB-B4-A/G
PZ-MB-B4-B/G
PZ-MB-B4-C/G

PZ-MB-01-A/G
PZ-MB-01-B/G
PZ-MB-01-C/G

PZ-MB-B3-A/G
PZ-MB-B3-B/G

PZ-MB-C3-A/G
PZ-MB-C3-B/G
PZ-MB-C3-C/G

MW-MB-06-A/G
MW-MB-06-B/G
MW-MB-06-C/G

PZ-MB-B1-A/G
PZ-MB-B1-B/G
PZ-MB-B1-C/G

MW-MB-05-A/G
MW-MB-05-B/G
MW-MB-05-C/G

PZ-MB-B2-A/G
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PZ-MB-A3-C/G
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PZ-MB-A1-B/G
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PZ-MB-A2-A/G
PZ-MB-A2-B/G
PZ-MB-A2-C/G

PZ-MB-C1-A/G
PZ-MB-C1-B/G
PZ-MB-C1-C/G

PZ-MB-C2-A/G
PZ-MB-C2-B/G
PZ-MB-C2-C/G

MW-MB-01-A/G
MW-MB-01-B/G
MW-MB-01-C/G

MW-MB-02-A1/G
MW-MB-02-A2/G
MW-MB-02-B/G
MW-MB-02-C/G

MW-MB-03-A/G
MW-MB-03-B/G
MW-MB-03-C/G

P-115

CP-116

EP-DP-15

EW-09

EW-08

P-120

RW-01

NASB-BG-MW-38

NASB-BG-MW-37

NASB-BG-MW-36

MW-2101

MW-211A

MW-211B

OLD GURNETT ROAD

EW-5B-PZ-2

EW-5B-PZ-1

MW-EP-342S
MW-EP-342B1
MW-EP-342B2

MW-EP-341S
MW-EP-341B1
MW-EP-341B2

MW-EP-340S
MW-EP-340B1
MW-EP-340B2

MW-314B

LIN
E

 2

LINE 4

MW - 3 1 3

1 , 1 - D I C H L O R O E T H E N E         2 5 . 7

1 , 4 - D I O X A N E                     1 0 2  J

MW - 3 3 3

1 , 4 - D I O X A N E                  5 9 . 6   J

MW - 3 3 4

1 , 4 - D I O X A N E                  3 8 . 9   J

MW - E P - 3 5 4

1 , 1 - D I C H L O R O E T H E N E          1 2

1 , 4 - D I O X A N E                      8 2

MW - M B 0 1 C

1 , 1 - D I C H L O R O E T H E N E           2 4

1 , 4 - D I O X A N E                       2 9   J

T E T R A C H L O R O E T H E N E           1 5
T R I C H L O R O E T H E N E               5 3

MW - M B O 4 B

1 , 1 - D I C H L O R O E T H E N E         3 6

1 , 4 - D I O X A N E                   1 9 0
T R I C H L O R O E T H E N E              7

P Z - M B B 6 B

1 , 1 - D I C H L O R O E T H A N E             6 1

1 , 1 - D I C H L O R O E T H E N E         8 4
1 , 4 - D I O X A N E                    2 6 0
T R I C H L O R O E T H E N E             3 0

V I N Y L  C H L O R I D E                   0 . 3   J

P Z - M B B 4 B

1 , 1 - D I C H L O R O E T H A N E              6 9

1 , 1 - D I C H L O R O E T H E N E         1 1 0
1 , 4 - D I O X A N E                     2 6 0
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5.0 CONCLUSIONS AND RECOMMENDATIONS

This section summarizes the conclusions and recommendations of the Supplemental RI for 1,4-dioxane

in the Eastern Plume and Bedrock. The conclusions take into account previously conducted

investigations, summarized in the Conceptual Site Model (CSM), originally developed in 2000 and most

recently updated as Revision 4 in July 2008 (ECC, 2009b). The foundation of the CSM was data

collected and summarized in the RI (E.C. Jordan 1990 and 1991). The July 2008 update included

subsurface data collected by direct-push soil and groundwater sampling in specific areas and integrated

into the model, including the Site 11 bedrock investigations (2003-2005), Mere Brook and Merriconeag

Stream Investigations (2005-2007), new extraction well siting and installation (2005 to present), Southern

Boundary of Eastern Plume investigations (2000-2003), MNA investigation within the Eastern Plume

(2003-2005), and residential well sampling (1990-to date). Data collected during the Long-Term

Monitoring Program consisting of the April/May 2009 results that are most closely comparable in time to

the Supplemental RI groundwater sampling were also used to refine the understanding of site conditions.

5.1 CONCLUSIONS

The primary objective of the Supplemental RI was to delineate the core and margins of the 1,4-dioxane

and CVOC groundwater contaminant plume. This information was needed to optimize the location of

pending (and now installed) extraction wells and to upgrade the 1,4-dioxane treatment system. Another

important objective was to determine the migration pathways for contaminants in the vicinity of the

bedrock knob at monitoring well MW-308 – a bedrock well with low levels of VOCs and 1,4-dioxane.

The investigation scope included collection and analysis of pore water and seep samples, collection of

lithology data, discrete-interval groundwater sampling, monitoring well construction/development, bedrock

drilling/coring/borehole geophysics/well installation, slug testing, sampling and analysis of groundwater

from new and existing wells, water-level measurements, and surveying of sample locations.

In the area north of Mere Brook, lateral and vertical hydraulic gradients indicate that groundwater flow in

the Upper Sand and Transition Unit is generally in a southeasterly direction toward Merriconeag Stream

and Mere Brook. South of Mere Brook, groundwater flow is in an easterly direction toward Mere Brook

(Mere Brook flows beneath the base through a culvert in an east direction and then shifts to the south at

its confluence with Merriconeag Stream). The confluence is a significant groundwater discharge area,

with most wells in the area under artesian pressure with upward gradients. The Lower Sand is confined

or semi-confined by the overlying silt and clay layers of the Transition Unit. Groundwater in the Lower

Sand migrates in a southerly direction and then shifts to the southeast as it approaches the confluence

from the north. Groundwater flow through the Lower Sand is confined laterally by a steeply sloping clay
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surface that affects flow in a southerly direction. K value estimates from slug tests in the Upper Sand,

Transition, and Lower Sand are consistent with fine sand and silty fine sands. The hydraulic conductivity

of the Lower Sand and Transition Unit is more similar than previously thought based on slug-test data.

The calculated average groundwater flow velocities across the site in the Upper Sand, Transition Unit,

and Lower Sand are approximately 69, 55, and 15 ft/year, respectively. In comparison, the calculated

average groundwater flow velocity through bedrock fractures in the vicinity of MW-308 is approximately

39 ft/year. The relatively low average groundwater flow velocity in the Lower Sand is a result of the

relatively low hydraulic gradient in the Lower Sand.

Source removals in the 1990s and subsequent natural attenuation appear to have effectively depleted

nearly all the residual fuel and solvents in the source areas at Sites 4, 11, and 13. Therefore, these areas

no longer act as sources for the Eastern Plume. Supplemental RI data indicate that residual

contamination within the fine-grained strata of the Transition Unit remains at the Eastern Plume.

1,4-Dioxane exceedances occurred mainly to the north in the vicinity of extraction well EW-05B, and also

near and south of the Mere Brook-Merriconeag Stream confluence, with concentrations increasing toward

Mere Brook. TCE exceedances were distributed through the plume. Maximum concentrations of

1,4-dioxane (350 µg/L) and TCE (860 µg/L) both occurred at the same location, MW-EP-347. Generally,

exceedances of other CVOC contaminants were co-located with TCE with the exception of MW-305,

where 1,1-DCE exceeded its MEG but was less than its MCL. Other exceedances were nominal and

sporadic for 1,1,1-TCA, PCE, 1,2-DCA, 1,1-DCA, cis-1,2-DCE, and VC. Current-day exceedances of

criteria for TCE and 1,4-dioxane are relevant indicators representative of the residual plume.

The bedrock investigation in the vicinity of MW-308 confirmed the presence of CVOCs, in particular TCE,

in bedrock at concentrations decreasing with depth to non-detect or low levels compared with MCLs

and/or MEGs at the deepest monitored interval. 1,4-Dioxane was not detected. The bedrock

investigation results indicate that low concentrations of contaminated groundwater are entering the upper

fractured bedrock in the vicinity of MW-308. Lateral and vertical hydraulic gradients and decreasing

contaminant concentrations in the direction of groundwater flow from north to south indicate that the

source of contaminated groundwater in fractured bedrock is from the overburden upgradient (north) of the

bedrock knob feature rather than bedrock. K values for the bedrock at this location and sandy zones in

the overburden are similar, indicating no impediment to groundwater flow into the bedrock in the knob

area. Vertical hydraulic gradients are upward at the well cluster closest to MW-308 (MW-EP-342B),

which limits the vertical migration of contamination deeper into bedrock. Hydraulic gradients indicate that

contaminated groundwater moving in a southerly direction in the overburden has the potential to migrate

into bedrock in the MW-308 vicinity, then flow upward and laterally in a southeasterly direction, where it
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has the potential to re-enter the overburden. However, hydraulic containment of any contaminated

groundwater in the vicinity of MW-308 should be evaluated with the activation of EW-05B to the north.

5.2 RECOMMENDATIONS

The Supplemental RI results have already been incorporated into the groundwater model used to select

locations for additional groundwater extraction wells to support ongoing groundwater remediation to

enhance containment of the Eastern Plume. As a result, new extraction wells EW-8 and EW-9 were

installed in October 2009. The Supplemental RI results were also used to determine requirements for

upgrading the existing treatment system for CVOC removal to additionally remove 1,4-dioxane.

Therefore, the NAS Brunswick environmental restoration team has implemented and incorporated the

information from the investigative efforts outlined in this Supplemental RI Report to optimize the

effectiveness of the Eastern Plume remedy, meeting the Remedial Action Objectives set forth in the

Record of Decision (ABB Environmental Services, Inc., 1998).

Based on the Supplemental RI, recommendations are summarized as follows:

1) The results show two small 1,4-dioxane plumes and limited upwelling into the streams; no additional

investigation appears necessary to delineate the plumes. The LTMP is currently under review to

determine if any of the new wells should be included in the monitoring program.

2) No further bedrock investigation appears necessary. The low level contaminants of concern detected

at bedrock monitoring well MW-308 are localized. Although additional bedrock monitoring well

installation is not recommended, bedrock groundwater monitoring will be considered in the optimized

Eastern Plume LTMP.
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Depth (feet) vs Electrical Conductivity (mS/m) 
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Depth (feet) vs Electrical Conductivity (mS/m) 
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Depth (feet) vs Electrical Conductivity (mS/m) 

Electrical Conductivity (mS/m)

Total Depth=83 ft 
14' 44' 

Upper 
Sand Transition Clay 

GW-1 
22' GW-2 

29' 

GW-3 
41' 



0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

0 10 20 30 40 50 60 70 80 90

El
ec

tr
ic

al
 C

on
du

ct
iv

ity
 (m

S/
m

) 

Depth (feet) 

PL-19 
Depth (feet) vs Electrical Conductivity (mS/m) 
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Depth (feet) vs Electrical Conductivity (mS/m) 

Electrical Conductivity (mS/m)
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Depth (feet) vs Electrical Conductivity (mS/m) 

Electrical Conductivity (mS/m)
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Depth (feet) vs Electrical Conductivity (mS/m) 

Electrical Conductivity (mS/m)
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Depth (feet) vs Electrical Conductivity (mS/m) 
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Depth (feet) vs Electrical Conductivity (mS/m) 
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PL-25 
Depth (feet) vs Electrical Conductivity (mS/m) 
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Depth (feet) vs Electrical Conductivity (mS/m) 
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Depth (feet) vs Electrical Conductivity (mS/m) 
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ANALYTICAL RESULTS - GROUNDWATER PERMANENT WELLS EASTERN PLUME
NAS BRUNSWICK, MAINE

PAGE 1 of 24

SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

1,1,1-TRICHLOROETHANE 10000 200 3.2 32.8 19.4 3.6 J 251 1 U 1 U 1.6

1,1,2,2-TETRACHLOROETHANE 2 NC 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

1,1,2-TRICHLOROETHANE 6 5 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

1,1-DICHLOROETHANE 60 NC 0.98 J 19.1 3.8 2.5 J 60.8 1 U 1 U 1 U

1,1-DICHLOROETHENE 40 7 1.6 26.7 5.3 1 UJ 79 1 U 1 U 1 U

1,1-DICHLOROPROPENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

1,2,3-TRICHLOROBENZENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

1,2,3-TRICHLOROPROPANE 0.05 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

1,2,4-TRICHLOROBENZENE 70 70 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

1,2,4-TRIMETHYLBENZENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

1,2-DIBROMOETHANE 0.2 0.05 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U 2 U

1,2-DICHLOROBENZENE 200 600 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

1,2-DICHLOROETHANE 4 5 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

1,2-DICHLOROPROPANE 10 5 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U 2 U

1,3,5-TRIMETHYLBENZENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

1,3-DICHLOROBENZENE 1 NC 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

1,3-DICHLOROPROPANE 100 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

1,4-DICHLOROBENZENE 70 75 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

1,4-DIOXANE 30 3.5 2.8 J 28 J 6.9 J 2.9 J 75.7 J NA NA 1.7 J

2,2-DICHLOROPROPANE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

2-BUTANONE 4000 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

2-CHLOROTOLUENE 100 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

2-HEXANONE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

4-CHLOROTOLUENE 500 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

4-ISOPROPYLTOLUENE 70 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

4-METHYL-2-PENTANONE 500 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

ACETONE 6000 NC 5 U 5 U 5 U 5 UJ 5 U 5 UJ 12.8 U 5 U

JBENZENE 4 5 0.5 U 0.5 U 0.5 U 0.5 UJ 0.85 0.5 U 0.5 U 0.5 U

BROMOBENZENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

BROMOCHLOROMETHANE 100 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

BROMODICHLOROMETHANE 6 80 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U

J

1 U

BROMOFORM 40 80 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U

J

1 U

BROMOMETHANE 10 NC 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U 2 U

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

GW GWGW GW GW GW GW GW

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

20090519 2009041520090422 20090422 20090422 20090422 20090421 20090415

MW-1104-M-

20090519

MW-205-D-

20090415

EW-01-L-

20090422

EW-02A-L-

20090422

EW-04-L-

20090422

EW-05A-L-

20090422

EW-05B-L-

20090421

MW-105A-D-

20090415

MW-1104 MW-205

MAINE

MEG

US EPA

MCL

EW-01 EW-02A EW-04 EW-05A EW-05B MW-105A

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected



ANALYTICAL RESULTS - GROUNDWATER PERMANENT WELLS EASTERN PLUME
NAS BRUNSWICK, MAINE

PAGE 2 of 24

SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

GW GWGW GW GW GW GW GW

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

20090519 2009041520090422 20090422 20090422 20090422 20090421 20090415

MW-1104-M-

20090519

MW-205-D-

20090415

EW-01-L-

20090422

EW-02A-L-

20090422

EW-04-L-

20090422

EW-05A-L-

20090422

EW-05B-L-

20090421

MW-105A-D-

20090415

MW-1104 MW-205

MAINE

MEG

US EPA

MCL

EW-01 EW-02A EW-04 EW-05A EW-05B MW-105A

BTEX NC NC 0.875 U 0.875 U 0.875 U 0.875 UJ 0.85 0.875 U 0.875 U 0.875 U

CARBON DISULFIDE 600 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

CARBON TETRACHLORIDE 5 5 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

CHLOROBENZENE 100 100 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

CHLORODIBROMOMETHANE 4 80 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

CHLOROETHANE 7 NC 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U 2 U

CHLOROFORM 70 80 1 U 1 U 0.48 J 0.92 J 0.46 J 1 U 1 U 1 U

CHLOROMETHANE 20 NC 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U

J

2 U

CIS-1,2-DICHLOROETHENE 70 70 NA NA NA NA NA NA 1 U NA

CIS-1,3-DICHLOROPROPENE NC NC 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U

DIBROMOMETHANE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

DICHLORODIFLUOROMETHANE 1000 NC 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U 2 U

ETHYLBENZENE 30 700 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

HEXACHLOROBUTADIENE 4 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

ISOPROPYLBENZENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

METHYL IODIDE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

METHYL TERT-BUTYL ETHER 35 NC 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

METHYLENE CHLORIDE 50 5 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U 2 U

NAPHTHALENE 10 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

N-BUTYLBENZENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

N-PROPYLBENZENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

SEC-BUTYLBENZENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

STYRENE 100 100 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

TERT-BUTYLBENZENE NC NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

TETRACHLOROETHENE 0.6 5 2.2 3.2 1 U 1 UJ 3.1 1 U 1 U 3.8

TOLUENE 600 1000 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

TOTAL 1,2-DICHLOROETHENE NC NC 6.3 24.2 5.1 2.1 J 42 1 U 1 U 10.5

TOTAL CHLORINATED ETHENES NC NC 21.2 111 24.2 8.1 J 306 1 U 1 U 26.3

TOTAL CHLORINATED VOCS NC NC 25.4 J 163 47.4 14.2 J 618 1.89 U 1.89 U 27.9

TOTAL XYLENES 1000 10000 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

TRANS-1,2-DICHLOROETHENE 100 100 NA NA NA NA NA NA 1 U NA

TRANS-1,3-DICHLOROPROPENE NC NC 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U

J

0.5 U

TRICHLOROETHENE 30 5 11.1 56.9 13.8 6 J 182 1 U 1 U 12

TRICHLOROFLUOROMETHANE 2000 NC 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

VINYL ACETATE 7000 NC 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

VINYL CHLORIDE 0.2 2 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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NAS BRUNSWICK, MAINE
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 8.1

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.54 J

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.9

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA 1 J 1 U NA NA NA NA 1.5 J

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 UJ 5 UJ 5 UJ 5 U 5 UJ 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 UJ 5 UJ 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

6.7 J 8.1 J 5 UJ 7 J 7.7 J 7.65 7.6 J 5 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 UJ 2 U 2 U 2 U 2 U 2 U

MW-225A

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

GW GW GW GWGW GW GW GW

ORIG AVG DUP NORMALNORMAL NORMAL NORMAL NORMAL

20090409 20090409 20090409 2009042020090420 20090420 20090414 20090409

MW-225A-M-

20090409

MW-225A-M-

20090409-AVG

MW-225A-M-

20090409-D

MW-229A-M-

20090420

MW-207AR-D-

20090420

MW-207AR-M-

20090420

MW-209-L-

20090414

MW-224-M-

20090409

MW-229AMW-209 MW-224MW-207AR MW-207AR MW-225A MW-225A

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

MW-225A

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

GW GW GW GWGW GW GW GW

ORIG AVG DUP NORMALNORMAL NORMAL NORMAL NORMAL

20090409 20090409 20090409 2009042020090420 20090420 20090414 20090409

MW-225A-M-

20090409

MW-225A-M-

20090409-AVG

MW-225A-M-

20090409-D

MW-229A-M-

20090420

MW-207AR-D-

20090420

MW-207AR-M-

20090420

MW-209-L-

20090414

MW-224-M-

20090409

MW-229AMW-209 MW-224MW-207AR MW-207AR MW-225A MW-225A

0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 U

NA NA NA 1 U 6.1 6 5.9 NA

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

17.6 17.5 1 U 1 U 1 1 1 1.4

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

3 2.6 1 U 1 U 6.1 6 5.9 1.4

24.3 23.2 1 U 1 U 11 10.85 10.7 12.9

24.3 23.2 1.89 UJ 1.89 UJ 11 J 10.85 10.7 J 21.5 J

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA 1 U 1 U 1 U 1 U NA

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

3.7 3.1 1 U 1 U 3.9 3.85 3.8 8.2

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1.8 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.3 J 1 U 1 U 1 U 3 1 U 4.4 1 U

1 U 1 U 1 U 1 U 1.6 1 U 8.1 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA 9.1 J 2.8 J

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 UJ 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

9.4 J 12.1 J 10.5 J 6.9 J 5 U 8.7 J 3.3 J 5 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 UJ 2 UJ 2 UJ 2 UJ 2 U 2 UJ 2 U 2 U

MW-306 MW-308 MW-309A

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

GW GW GW GW GW GWGW GW

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

20090413 20090413 20090423 20090413 20090410 2009041020090413 20090413

MW-231B-D-

20090413

MW-303-D-

20090413

MW-305-D-

20090413

MW-306-D-

20090413

MW-308-D-

20090410

MW-309A-D-

20090410

MW-230A-D-

20090413

MW-231A-D-

20090413

MW-230A MW-231A MW-231B MW-303 MW-305

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

MW-306 MW-308 MW-309A

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

GW GW GW GW GW GWGW GW

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

20090413 20090413 20090423 20090413 20090410 2009041020090413 20090413

MW-231B-D-

20090413

MW-303-D-

20090413

MW-305-D-

20090413

MW-306-D-

20090413

MW-308-D-

20090410

MW-309A-D-

20090410

MW-230A-D-

20090413

MW-231A-D-

20090413

MW-230A MW-231A MW-231B MW-303 MW-305

0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 2 1 U 1 U

2 UJ 2 UJ 2 UJ 2 UJ 2 U 2 UJ 2 U 2 U

NA NA NA NA NA NA 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 2.4 1 U 1 U

1.4 1 U 1 U 1 U 2.7 7.4 25.1 1 U

1.7 J 1.89 UJ 1.89 UJ 1.89 UJ 5.7 9.2 J 29.5 1.89 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1.4 1 U 1 U 1 U 1.1 5 17 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

1 U 17.3 13.4 13.65 13.9 1.8 1.8 NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

1 U 1.8 2.1 2.1 2.1 18.7 18.7 NA

1 U 4.3 1.1 1.15 1.2 25.7 25.7 NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

2 U 2 U 2 U 2 U 2 U 2 U 2 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

2 U 2 U 2 U 2 U 2 U 2 U 2 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

0.96 J NA 4.2 J 4.2 J NA 102 J 102 J 101

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 UJ 5 UJ NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 11.5 J 12.2 12.4 12.6 8.5 J 8.5 J NA

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

2 U 2 U 2 UJ 2 U 2 UJ 2 UJ 2 UJ NA

MW-311 MW-311 MW-311 MW-311 MW-313MW-309B

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

GW GWGW GW GW GW GW GW

AVG DUPNORMAL NORMAL ORIG AVG DUP ORIG

20090413 2009041320090410 20090417 20090417 20090417 20090417 20090413

MW-313-D-

20090413-AVG

MW-313-D-

20090413-D

MW-309B-D-

20090410

MW-311-D-

20090417

MW-311-M-

20090417

MW-311-M-

20090417-AVG

MW-311-M-

20090417-D

MW-313-D-

20090413

MW-313 MW-313

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

MW-311 MW-311 MW-311 MW-311 MW-313MW-309B

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

GW GWGW GW GW GW GW GW

AVG DUPNORMAL NORMAL ORIG AVG DUP ORIG

20090413 2009041320090410 20090417 20090417 20090417 20090417 20090413

MW-313-D-

20090413-AVG

MW-313-D-

20090413-D

MW-309B-D-

20090410

MW-311-D-

20090417

MW-311-M-

20090417

MW-311-M-

20090417-AVG

MW-311-M-

20090417-D

MW-313-D-

20090413

MW-313 MW-313

0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U NA

5 U 5 U 5 UJ 5 U 5 UJ 5 U 5 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

2 U 2 U 2 U 2 U 2 U 2 U 2 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

2 U 2 U 2 UJ 2 U 2 UJ 2 UJ 2 UJ NA

1 U NA NA NA NA NA NA NA

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

2 U 2 U 2 U 2 U 2 U 2 U 2 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

2 U 2 U 2 U 2 U 2 U 2 U 2 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

1 U 12.1 14.6 14.6 14.6 1 U 1 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

1 U 3 3.7 3.75 3.8 1.5 1.5 NA

1 U 34.5 32.1 32.3 32.5 29.5 29.5 NA

1.89 U 53.6 47.6 J 48.05 J 48.5 J 50 J 50 J NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

1 U NA NA NA NA NA NA NA

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA

1 U 15.1 12.7 12.8 12.9 2.3 2.3 NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U NA

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 3.2 1 U 1 U 17.6 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 0.41 J 2.5 1 U 1.4 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA 7.2 J 1.7 1.7

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 UJ 5 U 5 U 5 U 5 UJ 5 UJ 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

8.9 J 12.5 J 11.2 5 U 10 J 8.9 J 8.9 9.25

0.5 U 0.5 U 0.5 U 0.43 J 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 UJ 2 U 2 UJ 2 U 2 UJ 2 UJ 2 UJ 2 U

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

GW GW GW GWGW GW GW GW

NORMAL NORMAL ORIG AVGNORMAL NORMAL NORMAL NORMAL

20090413 20090413 20090417 2009041720090414 20090417 20090417 20090421

MW-330-D-

20090413

MW-331-M-

20090413

MW-332-M-

20090417

MW-332-M-

20090417-AVG

MW-315A-D-

20090414

MW-318-D-

20090417

MW-319-D-

20090417

MW-323-L-

20090421

MW-332 MW-332MW-315A MW-318 MW-319 MW-323 MW-330 MW-331

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

GW GW GW GWGW GW GW GW

NORMAL NORMAL ORIG AVGNORMAL NORMAL NORMAL NORMAL

20090413 20090413 20090417 2009041720090414 20090417 20090417 20090421

MW-330-D-

20090413

MW-331-M-

20090413

MW-332-M-

20090417

MW-332-M-

20090417-AVG

MW-315A-D-

20090414

MW-318-D-

20090417

MW-319-D-

20090417

MW-323-L-

20090421

MW-332 MW-332MW-315A MW-318 MW-319 MW-323 MW-330 MW-331

0.875 U 0.875 U 0.875 U 0.43 J 0.875 U 0.875 U 0.875 U 0.875 U

5 U 5 U 5 UJ 5 U 5 U 5 U 5 UJ 5 UJ

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 UJ 2 U 2 UJ 2 U 2 UJ 2 UJ 2 UJ 2 UJ

NA NA NA NA NA NA NA NA

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 22.8 1 U 1 U 17.7 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 0.94 J 0.84 J 1 U 3.6 1 U 1 U

1 U 1 U 25.2 J 0.84 J 1 U 26.6 1 U 1 U

1.89 UJ 1.89 U 28.8 J 3.34 J 1.89 UJ 45.6 J 1.89 UJ 1.89 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1 U 1 U 1.5 1 U 1 U 5.3 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 2.5 4.1 1 U 1 U 1 U 1 U 1 U

1 U 2.9 3 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA 59.6 J 38.9 J 10.6 J 1 UJ 1 UJ 1 UJ NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 UJ 5 UJ 5 UJ 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

9.6 7.4 J 5 UJ 4.9 J 5 UJ 6.9 J 5 UJ 5 UJ

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 UJ 2 U 2 U 2 U 2 U 2 U 2 U 2 U

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

GW GW GW GW GW GWGW GW

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

20090409 20090409 20090417 20090415 20090415 2009041520090417 20090409

MW-334-L-

20090409

MW-335-M-

20090409

MW-336-M-

20090417

MW-337-M-

20090415

MW-338A-M-

20090415

MW-338B-M-

20090415

MW-332-M-

20090417-D

MW-333-M-

20090409

MW-338A MW-338BMW-333 MW-334 MW-335 MW-336 MW-337MW-332

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

GW GW GW GW GW GWGW GW

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

20090409 20090409 20090417 20090415 20090415 2009041520090417 20090409

MW-334-L-

20090409

MW-335-M-

20090409

MW-336-M-

20090417

MW-337-M-

20090415

MW-338A-M-

20090415

MW-338B-M-

20090415

MW-332-M-

20090417-D

MW-333-M-

20090409

MW-338A MW-338BMW-333 MW-334 MW-335 MW-336 MW-337MW-332

0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U 0.875 U

5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 UJ 2 UJ 2 UJ 2 UJ 2 U 2 U 2 U 2 U

NA 1 U 1 U 1 U NA NA NA NA

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U 1.5 J

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 2.9 3.95 J 1 U 1 U 0.85 J 1 U 1 U

1.89 UJ 5.4 J 8.05 J 1.89 UJ 1.89 U 0.85 J 1.89 U 1.89 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA 1 U 1 U 1 U NA NA NA NA

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1 U 1 U 0.95 J 1 U 1 U 0.85 J 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

5 U 5 U 5 U 5 U NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 88 0.4 J

1 U 1 U 1 U 1 U NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 0.7 J 1 U 7 1 U

1 U 1 U 1 U 1 U 0.54 J 0.2 U 23 0.2 U

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

2 U 2 U 2 U 2 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 0.3 J 1 U

2 U 2 U 2 U 2 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

NA NA NA NA 2.2 UJ 2 UJ 9 UJ 2 UJ

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 UJ 5 UJ 5 UJ NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 UJ 9.7 J 9.7 J 9.9 J NA NA NA NA

0.5 U 0.5 U 0.5 U 0.5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

2 U 2 UJ 2 UJ 2 UJ NA NA NA NA

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

GW GWGW GW GW GW GW GW

NORMAL NORMALNORMAL ORIG AVG DUP NORMAL NORMAL

20090415 2009041520090415 20090414 20090414 20090414 20090414 20090414

MWEP340S-

041509

MWEP341B1-

041509

MW-338C-M-

20090415

MW-339-D-

20090414

MW-339-D-

20090414-

MW-339-D-

20090414-D

MWEP340B1-

041409

MWEP340B2-

041409

MW-EP-340S MW-EP-341B1MW-338C MW-EP-340B1 MW-EP-340B2MW-339 MW-339 MW-339

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

GW GWGW GW GW GW GW GW

NORMAL NORMALNORMAL ORIG AVG DUP NORMAL NORMAL

20090415 2009041520090415 20090414 20090414 20090414 20090414 20090414

MWEP340S-

041509

MWEP341B1-

041509

MW-338C-M-

20090415

MW-339-D-

20090414

MW-339-D-

20090414-

MW-339-D-

20090414-D

MWEP340B1-

041409

MWEP340B2-

041409

MW-EP-340S MW-EP-341B1MW-338C MW-EP-340B1 MW-EP-340B2MW-339 MW-339 MW-339

0.875 U 0.875 U 0.875 U 0.875 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

2 U 2 U 2 U 2 U NA NA NA NA

1 U 1 U 1 U 1 U 2 4 2 6

2 U 2 UJ 2 UJ 2 UJ NA NA NA NA

NA NA NA NA 1 U 1 U 4 1 U

0.5 U 0.5 U 0.5 U 0.5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

2 U 2 U 2 U 2 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

1 U 1 U 1 U 1 U NA NA NA NA

2 U 1.8 J 1.8 J 1.9 J 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 2 1 U

1 U 1 U 1 U 1 U NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 4 1 U

1 U 1 U 1 U 1 U 0.54 J 1.04 U 106 1.04 U

1.89 U 1.89 UJ 1.89 UJ 1.89 UJ 1.24 J 1.02 U 201 J 0.4 J

1 U 1 U 1 U 1 U NA NA NA NA

NA NA NA NA 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 77 1 U

1 U 1 U 1 U 1 U NA NA NA NA

5 U 5 U 5 U 5 U NA NA NA NA

1 U 1 U 1 U 1 U 2 U 2 U 2 U 2 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected



ANALYTICAL RESULTS - GROUNDWATER PERMANENT WELLS EASTERN PLUME
NAS BRUNSWICK, MAINE

PAGE 15 of 24

SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

NA NA NA NA NA NA NA NA

1 U 0.5 J 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

0.3 J 1 U 8 8 8 3 0.7 J 24

0.16 J 0.13 J 15 15 15 1.9 0.32 J 11

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

2 UJ 2 UJ 8.7 UJ 9.35 UJ 10 UJ 2 UJ 2 UJ 38

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

GW GW GW GWGW GW GW GW

DUP NORMAL NORMAL NORMALNORMAL NORMAL ORIG AVG

20090414 20090413 20090414 2009061520090414 20090415 20090414 20090414

MWEP342B1-

041409-D

MWEP342B2-

041309

MWEP342S-

041409

EPGW-

MWEP343-

MWEP341B2-

041409

MWEP341S-

041509

MWEP342B1-

041409

MWEP342B1-

041409-AVG

MW-EP-342S MW-EP-343MW-EP-341B2 MW-EP-341S MW-EP-342B2MW-EP-342B1 MW-EP-342B1 MW-EP-342B1

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

GW GW GW GWGW GW GW GW

DUP NORMAL NORMAL NORMALNORMAL NORMAL ORIG AVG

20090414 20090413 20090414 2009061520090414 20090415 20090414 20090414

MWEP342B1-

041409-D

MWEP342B2-

041309

MWEP342S-

041409

EPGW-

MWEP343-

MWEP341B2-

041409

MWEP341S-

041509

MWEP342B1-

041409

MWEP342B1-

041409-AVG

MW-EP-342S MW-EP-343MW-EP-341B2 MW-EP-341S MW-EP-342B2MW-EP-342B1 MW-EP-342B1 MW-EP-342B1

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

11 2 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

1 U 1 U 1 1 1 J 0.4 J 1 U 13

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

1 U 1 U 0.4 J 0.45 0.5 J 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

1 U 1 U 1 1 J 1 J 0.4 J 1 U 13

0.16 J 2.13 J 46.4 J 46 J 45.5 J 8.3 J 0.32 J 47.3 J

0.46 J 2.63 J 54.4 J 53.95 53.5 J 11.3 J 1.02 J 71.3 J

NA NA NA NA NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

1 U 2 30 29.5 29 6 1 U 23

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.3 J

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

NA NA NA NA NA NA NA NA

84 1 U 120 69 47 42 9 9

NA NA NA NA NA NA NA NA

1 U 1 U 1 U 3 1 U 1 U 1 U 1 U

4 1 U 16 210 7 2 6 6.5

9 0.2 U 16 430 14 3.5 5 5

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

1 U 1 U 1 U 5 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

6.1 J 2 UJ 8.7 J 350 6.1 4.3 12 10.9

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

GW GW GW GW GW GWGW GW

NORMAL NORMAL NORMAL NORMAL ORIG AVGNORMAL NORMAL

20090611 20090615 20090608 20090608 20090611 2009061120090615 20090615

EPGW-

MWEP346-

EPGW-

MWEP347-

EPGW-

MWEP348-

EPGW-

MWEP349-

EPGW-

MWEP350-

EPGW-

MWEP350-

EPGW-

MWEP344-

EPGW-

MWEP345-

MW-EP-348 MW-EP-349 MW-EP-350 MW-EP-350MW-EP-344 MW-EP-345 MW-EP-346 MW-EP-347

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

GW GW GW GW GW GWGW GW

NORMAL NORMAL NORMAL NORMAL ORIG AVGNORMAL NORMAL

20090611 20090615 20090608 20090608 20090611 2009061120090615 20090615

EPGW-

MWEP346-

EPGW-

MWEP347-

EPGW-

MWEP348-

EPGW-

MWEP349-

EPGW-

MWEP350-

EPGW-

MWEP350-

EPGW-

MWEP344-

EPGW-

MWEP345-

MW-EP-348 MW-EP-349 MW-EP-350 MW-EP-350MW-EP-344 MW-EP-345 MW-EP-346 MW-EP-347

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

0.9 J 1 U 1 U 1 0.2 J 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

4 1 U 70 24 21 3 2 2

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

5 U 5 U 5 U 12 U 0.5 J 5 U 5 U 5 U

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

3 1 U 2 13 2 10 5 5

NA NA NA NA NA NA NA NA

4 1 U 70 24.4 J 21 3 2 2

108 1.04 U 135 1330 J 90 32.5 23 23

196 1.02 U 271 1620 J 144 76.5 38 38.5

NA NA NA NA NA NA NA NA

1 U 1 U 1 U 0.4 J 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

92 1 U 47 860 53 16 11 11

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

2 U 2 U 2 U 0.8 J 2 U 2 U 2 U 2 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

NA NA NA NA NA NA NA NA

9 160 500 0.3 J 1 U 4 60 10

NA NA NA NA NA NA NA NA

1 U 0.3 J 1 1 U 1 U 1 U 1 U 1 U

7 11 24 4 12 0.4 J 11 7

5 52 120 3.9 12 1 J 24 5

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

1 U 0.9 J 3 0.3 J 0.8 J 1 U 0.5 J 1 U

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

9.8 J 45 J 220 3.7 82 0.8 J 29 J 8

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

GW GWGW GW GW GW GW GW

NORMAL NORMALDUP NORMAL NORMAL NORMAL NORMAL NORMAL

20090609 2009061020090611 20090609 20090610 20090610 20090611 20090916

EPGW-

MWMB01C-

EPGW-

MWMB02C-

EPGW-

MWEP350-

EPGW-

MWEP351-

EPGW-

MWEP352-

EPGW-

MWEP353-

EPGW-

MWEP354-

EPGW-

MWEP355-

MW-EP-354 MW-EP-355 MW-MB01C MW-MB02CMW-EP-351 MW-EP-352 MW-EP-353MW-EP-350

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

GW GWGW GW GW GW GW GW

NORMAL NORMALDUP NORMAL NORMAL NORMAL NORMAL NORMAL

20090609 2009061020090611 20090609 20090610 20090610 20090611 20090916

EPGW-

MWMB01C-

EPGW-

MWMB02C-

EPGW-

MWEP350-

EPGW-

MWEP351-

EPGW-

MWEP352-

EPGW-

MWEP353-

EPGW-

MWEP354-

EPGW-

MWEP355-

MW-EP-354 MW-EP-355 MW-MB01C MW-MB02CMW-EP-351 MW-EP-352 MW-EP-353MW-EP-350

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

1 U 1 U 0.6 J 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

2 9 7 5 0.4 J 6 14 4

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

5 U 3 J 9 U 5 U 5 U 5 U 2 J 5 U

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

5 7 3 5 1 U 2 15 14

NA NA NA NA NA NA NA NA

2 9 7 5 0.4 J 6 14 4

23 188 240 36.9 13.4 J 22 J 106 35

39 360 J 768 41.5 J 26.2 J 26.4 J 178 J 52

NA NA NA NA NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA

11 120 110 23 1 13 53 12

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

NA NA NA NA NA NA 5 U 5 U

48 48 48 5 8 25 1 U 154

NA NA NA NA NA NA 1 U 1 U

0.6 J 0.55 0.5 J 0.4 J 1 U 1 U 1 U 1 U

66 66 66 28 2 10 1 U 8

61 61 61 36 4 18 1 U 30.1

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 2 U 2 U

NA NA NA NA NA NA 1 U 1 U

0.9 J 0.85 J 0.8 J 1 1 U 0.5 J 1 U 1 U

NA NA NA NA NA NA 2 U 2 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 1 U 1 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 1 U 1 U

49 46 43 190 9.2 22 J NA 21.5 J

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 0.5 U 0.5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 1 U 1 U

NA NA NA NA NA NA 1 U 1 U

NA NA NA NA NA NA 2 U 2 U

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

GW GW GW GWGW GW GW GW

NORMAL NORMAL NORMAL ORIGORIG AVG DUP NORMAL

20090615 20090608 20090423 2009042120090608 20090608 20090608 20090611

EPGW-

MWMB06A-

EPGW-

MWMB06C-

MW-NASB-212-

S-20090423

P-106-L-

20090421

EPGW-

MWMB03C-

EPGW-

MWMB03C-

EPGW-

MWMB03C-

EPGW-

MWMB04B-

MW-MB06A MW-MB06C MW-NASB-212 P-106MW-MB04BMW-MB03C MW-MB03C MW-MB03C

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

GW GW GW GWGW GW GW GW

NORMAL NORMAL NORMAL ORIGORIG AVG DUP NORMAL

20090615 20090608 20090423 2009042120090608 20090608 20090608 20090611

EPGW-

MWMB06A-

EPGW-

MWMB06C-

MW-NASB-212-

S-20090423

P-106-L-

20090421

EPGW-

MWMB03C-

EPGW-

MWMB03C-

EPGW-

MWMB03C-

EPGW-

MWMB04B-

MW-MB06A MW-MB06C MW-NASB-212 P-106MW-MB04BMW-MB03C MW-MB03C MW-MB03C

NA NA NA NA NA NA 0.875 U 0.875 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 1 U 1 U

NA NA NA NA NA NA 1 U 1 U

NA NA NA NA NA NA 1 U 1 U

NA NA NA NA NA NA 2 U 2 U

0.9 J 0.95 1 J 1 U 1 U 1 U 1 U 0.86 J

NA NA NA NA NA NA 2 U 2 U

70 71 72 0.9 J 0.8 J 6 NA NA

NA NA NA NA NA NA 0.5 U 0.5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 2 U 2 U

NA NA NA NA NA NA 1 U 1 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 1 U 1 U

5 U 5 U 5 U 5 U 5 U 0.4 J 2 U 2 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

NA NA NA NA NA NA 5 U 5 U

5 5 5 1 U 0.6 J 5 2.4 4.9

NA NA NA NA NA NA 1 U 1 U

72 73 74 0.9 J 0.8 J 6 2.4 5.9

338 339 340 43.9 J 14.4 J 78 16.2 176

454 J 454.5 455 J 78.3 J 24.4 J 114 J 16.2 338

NA NA NA NA NA NA 1 U 1 U

2 2 2 1 U 1 U 1 U NA NA

NA NA NA NA NA NA 0.5 U 0.5 U

200 200 200 7 9 49 11.4 135

NA NA NA NA NA NA 1 U 1 U

NA NA NA NA NA NA 5 U 5 U

2 U 2 U 2 U 2 U 2 U 2 U 1 U 1 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

VOLATILES (UG/L)

1,1,1,2-TETRACHLOROETHANE 10 NC

1,1,1-TRICHLOROETHANE 10000 200

1,1,2,2-TETRACHLOROETHANE 2 NC

1,1,2-TRICHLOROETHANE 6 5

1,1-DICHLOROETHANE 60 NC

1,1-DICHLOROETHENE 40 7

1,1-DICHLOROPROPENE NC NC

1,2,3-TRICHLOROBENZENE NC NC

1,2,3-TRICHLOROPROPANE 0.05 NC

1,2,4-TRICHLOROBENZENE 70 70

1,2,4-TRIMETHYLBENZENE NC NC

1,2-DIBROMO-3-CHLOROPROPANE 0.4 0.2

1,2-DIBROMOETHANE 0.2 0.05

1,2-DICHLOROBENZENE 200 600

1,2-DICHLOROETHANE 4 5

1,2-DICHLOROPROPANE 10 5

1,3,5-TRIMETHYLBENZENE NC NC

1,3-DICHLOROBENZENE 1 NC

1,3-DICHLOROPROPANE 100 NC

1,4-DICHLOROBENZENE 70 75

1,4-DIOXANE 30 3.5

2,2-DICHLOROPROPANE NC NC

2-BUTANONE 4000 NC

2-CHLOROTOLUENE 100 NC

2-HEXANONE NC NC

4-CHLOROTOLUENE 500 NC

4-ISOPROPYLTOLUENE 70 NC

4-METHYL-2-PENTANONE 500 NC

ACETONE 6000 NC

BENZENE 4 5

BROMOBENZENE NC NC

BROMOCHLOROMETHANE 100 NC

BROMODICHLOROMETHANE 6 80

BROMOFORM 40 80

BROMOMETHANE 10 NC

MAINE

MEG

US EPA

MCL

5 U 5 U 5 U 5 U NA NA NA 5 U

155 156 1 U 1 U 19 140 1 U 1 U

1 U 1 U 1 U 1 U NA NA NA 1 U

1 U 1 U 1 U 1 U 0.6 J 0.8 J 1 U 1 U

7.9 7.8 1 U 1 U 69 61 1 U 1 U

30.2 30.3 1 U 1 U 110 84 0.2 U 1 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

2 U 2 U 2 U 2 U NA NA NA 2 U

1 U 1 U 1 U 1 U NA NA NA 1 U

1 U 1 U 1 U 1 U 3 3 1 U 1 U

2 U 2 U 2 U 2 U NA NA NA 2 U

5 U 5 U 5 U 5 U NA NA NA 5 U

1 U 1 U 1 U 1 U NA NA NA 1 U

5 U 5 U 5 U 5 U NA NA NA 5 U

1 U 1 U 1 U 1 U NA NA NA 1 U

19.95 18.4 J NA NA 260 260 2 U 1 UJ

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 3.4 J NA NA NA 5 U

0.5 U 0.5 U 0.5 U 0.5 U NA NA NA 0.5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

1 U 1 U 1 U 1 U NA NA NA 1 U

1 U 1 U 1 U 1 U NA NA NA 1 U

2 U 2 U 2 U 2 U NA NA NA 2 UJ

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

GW GW GW GW GW GWGW GW

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALAVG DUP

20090410 20090423 20090609 20090610 20090609 2009042220090421 20090421

P-111-L-

20090410

P-132-D-

20090423

EPGW-

PZMBB4B-

EPGW-

PZMBB6B-

EPGW-

PZMBC4B-

RW-01-

20090422

P-106-L-

20090421-AVG

P-106-L-

20090421-D

PZ-MBB4B PZ-MBB6B PZ-MBC4B RW-01P-111 P-132P-106 P-106

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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SAMPLE ID

LOCATION

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

MAINE

MEG

US EPA

MCL

BTEX NC NC

CARBON DISULFIDE 600 NC

CARBON TETRACHLORIDE 5 5

CHLOROBENZENE 100 100

CHLORODIBROMOMETHANE 4 80

CHLOROETHANE 7 NC

CHLOROFORM 70 80

CHLOROMETHANE 20 NC

CIS-1,2-DICHLOROETHENE 70 70

CIS-1,3-DICHLOROPROPENE NC NC

DIBROMOMETHANE NC NC

DICHLORODIFLUOROMETHANE 1000 NC

ETHYLBENZENE 30 700

HEXACHLOROBUTADIENE 4 NC

ISOPROPYLBENZENE NC NC

METHYL IODIDE NC NC

METHYL TERT-BUTYL ETHER 35 NC

METHYLENE CHLORIDE 50 5

NAPHTHALENE 10 NC

N-BUTYLBENZENE NC NC

N-PROPYLBENZENE NC NC

SEC-BUTYLBENZENE NC NC

STYRENE 100 100

TERT-BUTYLBENZENE NC NC

TETRACHLOROETHENE 0.6 5

TOLUENE 600 1000

TOTAL 1,2-DICHLOROETHENE NC NC

TOTAL CHLORINATED ETHENES NC NC

TOTAL CHLORINATED VOCS NC NC

TOTAL XYLENES 1000 10000

TRANS-1,2-DICHLOROETHENE 100 100

TRANS-1,3-DICHLOROPROPENE NC NC

TRICHLOROETHENE 30 5

TRICHLOROFLUOROMETHANE 2000 NC

VINYL ACETATE 7000 NC

VINYL CHLORIDE 0.2 2

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

GW GW GW GW GW GWGW GW

NORMAL NORMAL NORMAL NORMAL NORMAL NORMALAVG DUP

20090410 20090423 20090609 20090610 20090609 2009042220090421 20090421

P-111-L-

20090410

P-132-D-

20090423

EPGW-

PZMBB4B-

EPGW-

PZMBB6B-

EPGW-

PZMBC4B-

RW-01-

20090422

P-106-L-

20090421-AVG

P-106-L-

20090421-D

PZ-MBB4B PZ-MBB6B PZ-MBC4B RW-01P-111 P-132P-106 P-106

0.875 U 0.875 U 0.875 U 0.875 U NA NA NA 0.875 U

5 U 5 U 5 U 5 U NA NA NA 5 U

1 U 1 U 1 U 1 U NA NA NA 1 U

1 U 1 U 1 U 1 U NA NA NA 1 U

1 U 1 U 1 U 1 U NA NA NA 1 U

2 U 2 U 2 U 2 U NA NA NA 2 U

0.86 0.86 J 1 U 1 U 1 U 1 U 1 U 1 U

2 U 2 U 2 U 2 U NA NA NA 2 UJ

NA NA 1 U NA 6 3 1 U NA

0.5 U 0.5 U 0.5 U 0.5 U NA NA NA 0.5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

2 U 2 U 2 U 2 U NA NA NA 2 U

1 U 1 U 1 U 1 U NA NA NA 1 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

1 U 1 U 1 U 1 U NA NA NA 1 U

2 U 2 U 2 U 2 U 5 U 5 U 5 U 2 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

5 U 5 U 5 U 5 U NA NA NA 5 U

4.95 5 1 U 1 U 2 0.5 J 1 U 1 U

1 U 1 U 1 U 1 U NA NA NA 1 U

5.75 5.6 1 U 1 U 6 3 1 U 1 U

176.5 177 1 U 1 U 193 J 118 J 0.4 J 1 U

339.5 341 1.89 U 1.89 U 284 J 323 J 0.4 J 1.89 UJ

1 U 1 U 1 U 1 U NA NA NA 1 U

NA NA 1 U NA 1 U 1 U 1 U NA

0.5 U 0.5 U 0.5 U 0.5 U NA NA NA 0.5 U

135.5 136 1 U 1 U 74 30 0.4 J 1 U

1 U 1 U 1 U 1 U NA NA NA 1 U

5 U 5 U 5 U 5 U NA NA NA 5 U

1 U 1 U 1 U 1 U 0.8 J 0.3 J 2 U 1 U

J = Quantitation Approximate
NA = Not Analyzed
R = Rejected
U = Undetected
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POTENTIAL SOURCES OF GROUNDWATER CONTAMINATION IN THE EASTERN PLUME
FORMER NAVAL AIR STATION BRUNSWICK, MAINE

This document summarizes pertinent information in support of an evaluation of potential sources of
groundwater contamination for the Eastern Plume site at the Former Naval Air Station Brunswick (NASB)
in Brunswick, Maine. The evaluation is prepared under the Comprehensive Long-Term Environmental
Action Navy (CLEAN) Contract Number N62472-03-D-0057, Contract Task Order (CTO) 069.

Document Review Focus

The Eastern Plume is located in the east-central portion of NASB and has been characterized and
documented in a number of investigations. The source(s) of groundwater contamination in the Eastern
Plume have not been confirmed; however, because of historical site uses and geographic proximity of
Sites 4, 11, and 13 to the Eastern Plume, an evaluation of these three sites as potential sources of
contamination to the groundwater is warranted.

The objective of this document is to compile and present the findings of document reviews related to
Sites 4, 11 and 13 to evaluate if these sites were sources of the groundwater contamination present in the
Eastern Plume at NASB. Findings may aid in evaluating the results of the Supplemental Remedial
Investigation (RI) for 1,4-Dioxane in the Eastern Plume and Bedrock.

Facility Description

The main base of NASB is located in the Town of Brunswick, south of the Androscoggin River and north
of Harpswell Sound. The main base is located south of U.S. Route 1 between State Routes 24 and 123.
Remote properties associated with NASB include the McKeen Street Housing Complex located
approximately 3 miles from the main base on the western side of central Brunswick, Topsham Annex
located in the neighboring Town of Topsham approximately 4 miles northwest of the main base, and East
Brunswick Remote Radio Transmitter Site located approximately 3 miles northeast of the main base.

The United States Environmental Protection Agency (EPA) added NASB to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) National Priorities List (NPL) in July
1987. The Navy has identified 19 sites or areas at the base that have been, or are being, investigated
under the Installation Restoration Program (IRP). There are no IRP sites at the McKeen Street Housing
Complex, Topsham Annex, or Remote Radio Transmitter Site. The Navy has also identified five
sites/Areas of Concern (AOCs) at the main base and one at Topsham Annex that are being investigated
under the Munitions Response Program (MRP). There are two petroleum, oil, and lubricant (POL) sites at
NASB at which remedial actions are currently ongoing. All IRP and MRP sites are being investigated and
remediated in accordance with CERCLA. The locations of the main base and IRP Sites 4, 11, and 13 are
shown on Figure 1.

Site Descriptions

Three sites, identified as Site 4 (former Acid/Caustic Pit), Site 11 (former Fire Training Area) and Site 13
[former Defense Reutilization and Marketing Office (DRMO)], are the locations of either past solvent
disposal practices or fuel oil storage facilities. Documented site activities including use of chlorinated
volatile organic compounds (CVOCs) are associated with each of the three sites. Sites 4, 11, and 13 are
all located off of Huey Drive; Site 13 is farther south than Sites 4 and 11. Site locations are shown on
Figure 2.

Site 4 consists of a former acid/caustic pit, approximately 4 feet square and 3 feet deep, located beneath
the eastern portion of Building 584, which formerly housed the Public Works maintenance shops. An
unknown quantity of liquid waste, including transformer oil, battery acid, caustics, solvents (including
trichloroethene [TCE]) and paint thinners were reportedly poured into the pit for disposal between 1969
and 1974. Building 584 was constructed on top of the pit in 1975.
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Site 11 is the location of a former fire fighting training area that was used regularly over a 30-year period
ending in 1990. As part of training operations, waste fuel, oil, solvents and other miscellaneous
combustible liquids were spread on the soil for fuel and ignited.

Site 13 is located immediately south of Building 584 and Site 4. The DRMO storage yard, identified as
Site 13, consisted of a paved fenced enclosure approximately 280 feet by 300 feet. Three former
underground storage tanks (USTs) including a 10,000-gallon diesel fuel oil tank, a 5,000-gallon waste oil
tank, and a 5,000-gallon solvent storage tank, were located in the DRMO storage yard. Each of the three
tanks was removed in the late 1980s. The diesel tank was replaced with a fiberglass underground
storage tank; however, this tank was subsequently removed and replaced with an aboveground tank.

Eastern Plume

The Eastern Plume consists of a localized area of groundwater contamination that extends north-south
along Merriconeag Road for approximately 0.6 mile. During the site RIs, the contaminants associated
with the Eastern Plume consisted primarily of CVOCs including tetrachloroethene (PCE),
1,1,1-trichloroethane (1,1,1-TCA), and trichloroethene (TCE). Vinyl chloride (VC) was added as a COC
after the 1990 RI; VC is a COC because it is a break-down product of CVOCs. VC has been detected at
concentrations that exceed the Maine MEG (0.15 ug/l), but not the EPA MCL (2 ug/l). The contaminant
1,4-dioxane, which is also a VOC, was more recently added as an Eastern Plume contaminant of concern
(COC) in 2004 when it was detected in groundwater. The presence of 1,4-dioxane is of particular
concern because of its greater environmental mobility compared to that of other VOCs associated with
the plume.

1,4-Dioxane has been used as a solvent stabilizer associated with solutions of the solvent 1,1,1-TCA.
Solvent stabilizers serve to prevent solvent breakdown and to inhibit degradation of solvent properties.
Many solvent stabilizer compounds are present in volumetrically inconsequential proportions to be
considered significant for solvent release. 1,4-Dioxane has been included with 1,1,1-TCA in mixtures at 2
to 8 percent by volume and has proven to be a COC at solvent release sites. 1,4-Dioxane was not
detectable at low concentrations in a standard analytical laboratory scan for chlorinated solvents, and a
drinking water standard was not available at the time of the RI which may explain why solvent stabilizers
such as 1,4-dioxane are emerging contaminants (Mohr, 2001).

Topography and Drainage

As shown on Figure 3, the Eastern Plume is bounded to the west and north by Merriconeag Road; to the
south by Gurnet Road; and to the east by the eastern arm of Picnic Pond in the northern part of the plume
and Merriconeag Stream in the southern plume area. A small portion of the plume extends approximately
400 feet west of Merriconeag Road, immediately north of Mere Brook.

Generally, the estimated western boundary of the Eastern Plume is in the vicinity of Merriconeag Road.
Overland drainage flows towards the surface water bodies of Picnic Pond to the northeast and Mere
Brook and Merriconeag Stream to the south and east, respectively.

Hydrogeology

The characteristics of the overburden hydrostratigraphic units present in the immediate vicinity of the
Eastern Plume area contribute to the observed groundwater flow patterns. Specifically, groundwater flow
through the upper sand unit is unconfined and flows laterally towards the surface water bodies of Mere
Brook and Merriconeag Stream. A water table map for the vicinity is depicted as Figure 4. Groundwater
flows generally in a southeasterly direction toward Picnic Pond, Merriconeag Stream, and Mere Brook.
The Upper Sand Unit ranges in thickness from approximately 5 to 20 feet across the Eastern Plume area,
with an observed thickness of over 40 feet in the vicinity of Sites 1 and 3 located immediately west of the
Eastern Plume. The upper sand has the highest hydraulic conductivities of the overburden units, ranging
from 10-2 to 10-4 centimeters per second (cm/sec) (E.C. Jordan, 1990).
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Underlying the Upper Sand Unit is the Transition Unit consisting of sandy intervals confined by fine-
grained clay and silt. Figure 5 depicts a selected east-west cross section through the Eastern Plume,
beginning immediately southwest of Site 13 and extending west toward Merriconeag Stream, in the
southeastern groundwater flow direction. Groundwater flow from the Upper Sand Unit through the
Transition Unit to underlying units is moderately restricted with preferential groundwater movement limited
to sand layers. The sand intervals within the Transition Unit thin and become finer grained to the south,
further contributing to artesian conditions within the deeper Transition Unit. The Lower Sand Unit is
present near the base of the Transition Unit in some portions of the Eastern Plume. The majority of
groundwater flow in the Transition Unit occurs within the Lower Sand Unit and is predominantly to the
south-southeast. Groundwater discharge occurs by upward diffusive flow through fine-grained units of
the overlying Transition Unit through small springs and seeps near Picnic Pond. The hydraulic
conductivity of the Transition Unit ranges from 10-4 to 10-5 cm/sec (0.3 to 0.03 feet per day) for the fine-
grained interbeds and can range up to 10-3 cm/sec (approximately 3 ft/day) for sandy intervals (E.C.
Jordan, 1990).

The Presumpscot Clay underlies the Transition Unit and covers the bedrock or glacial till surface in a
nearly continuous layer. The clay has a low vertical and horizontal hydraulic conductivity, resulting in
limited groundwater flow between the overburden and bedrock or glacial till. Specifically, the hydraulic
conductivity of the Presumpscot Clay ranges from 10-6 to 10-8 cm/sec (3x10-3 to 3x10-5 ft/day) (E.C.
Jordan, 1990). The topography of the top of clay is similar to the top of bedrock surface, with clay
thicknesses varying widely over the entire plume. Clay thickness, measured from the bottom of the
Transition Unit to the top of bedrock, is over 110 feet in the vicinity of a bedrock depression parallel with
the Merriconeag Road and then thins east of Site 11 and immediately west towards Picnic Pond (ECC,
2008).

The bedrock underlying the Eastern Plume is the Cape Elizabeth Formation, which consists of micaceous
schist and includes pegmatite veins up to several feet thick. Regional bedrock folds trend to the north-
northeast. The bedrock surface slopes to the east into a north-northeast trending valley located beneath
the Eastern Plume Site. The degree of rock fracturing generally decreases with depth below the bedrock
surface.

The direction of bulk groundwater flow in bedrock beneath the Eastern Plume is generally toward the
southeast toward Merriconeag Stream. In the southern boundary area of the Eastern Plume, shallow
groundwater has easterly and northeasterly components. Deep groundwater flow in this area is
predominantly to the southeast and east, toward Mere Brook.

Data collected during RI activities from bedrock wells MW-308 and MW-309A located within the Eastern
Plume indicate that bulk rock hydraulic conductivity (K) is within the 10-5 to 10-4 cm/sec range (0.03 to
0.3 ft/day). In comparison, K values estimated at six new bedrock wells completed during the
Supplemental RI in the vicinity of MW-308 ranged from 10-5 to 10-3 cm/sec (0.03 to 3 ft/day), which
overlapped with and increased the upper bound of previously estimated K values by approximately one
order of magnitude.

Remediation Efforts

Extraction, treatment, and discharge of contaminated groundwater associated with the Eastern Plume
began in June 1995, following an Interim Record of Decision (ROD) signed in June 1992 (Navy, 1992).
Long-term monitoring of the remedy began after implementation. In February 1998, a final ROD for Sites
4, 11, and 13 was signed (Navy, 1998). The selected remedy included continued operation of the
groundwater extraction and treatment system (GWETS), discharge of treated water to the publicly owned
treatment works (POTW) and continued long-term monitoring. As a result of the signing of an
Explanation of Significant Differences (ESD) for the Eastern Plume in December 2000, a change in the
treatment method was implemented. Ultraviolet oxidation treatment of groundwater was replaced with air
stripping, and the discharge point was moved from the POTW to an infiltration gallery.
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The GWETS continues to operate. Based on monitoring results and supplemental investigations
conducted to further evaluate the horizontal and vertical extent of contamination, the extraction system
has been effective at reducing the contaminant mass present in the subsurface. Targeting the upper and
lower sand units, remediation efforts removed approximately 480 kilograms of VOC mass as of June
2009 (ECC, 2009), with the bulk of the mass originating from the Lower Sand Unit. However,
contaminants continue to be detected in groundwater at concentrations exceeding federal and state
regulatory standards and at times contamination is discovered in previously unexplored areas.
Administrative controls issued in December 2000 as part of NAS Brunswick Instruction (NASBINST)
5090.1B state that groundwater use is restricted for the Eastern Plume (NAS Brunswick, 2000).
Specifically, groundwater use is restricted for a large area of the base bounded on the west by Orion
Street, on the north by Huey Drive and Picnic Pond, on the east by the base boundary, and on the south
by Harpswell Cove.

Potential Sources

Sites 4, 11, and 13 have been cited as potential sources of Eastern Plume groundwater contamination.
Each of the sites is located upgradient of the Eastern Plume and has documented historical activities that
include the disposal of solvents chemically similar to the contaminants detected in the Eastern Plume.
Remediation efforts have been completed at each site, as discussed below.

Site 4

Between 1969 and 1974, an unknown quantity of liquid waste was poured into the former acid/caustic pit
for disposal. Waste reportedly disposed included transformer oil, battery acid, caustics, solvents
(including TCE), and paint thinners. During the late 1980s, environmental contamination was detected in
soil gas and shallow groundwater at Site 4. TCE was detected in groundwater adjacent to Building 584
(MW-405) at concentrations ranging from 6 to 23 micrograms per liter (µg/L), which exceeded EPA’s
Maximum Contaminant Level (MCL) (5 µg/L) but not the State of Maine’s Maximum Exposure Guidelines
(MEG) (interim, 32 µg/L) in effect at that time. VOCs were not detected in subsurface soil samples;
however, these samples were not collected directly from the source area because of the presence of
Building 584. Higher concentrations in groundwater or soil could have potentially been detected if the
source area was accessible and/or monitoring wells had been installed at depths that would monitor
impacts from dense non-aqueous phase liquids (DNAPLs). Currently, Building 584 covers the pit, and
remediation activities have not been conducted at the site.

Site 11

The use and dispersion of waste fuel oil, solvents and other miscellaneous combustible liquids spread on
the soil and ignited as part of fire fighting training activities occurred over a 30-year period ending in 1990.
During the late 1980s, a draft RI and supplemental RI were completed at Site 11 by E.C.Jordan, in 1990
and 1991, respectively. These investigations included a soil-gas survey, installation of monitoring wells
and test pits, soil and groundwater sampling, and aquifer testing. The investigation results indicated
VOCs, semivolatile organic compounds (SVOCs), and metals in subsurface soil and groundwater. In
December 1994, buried drums and metallic debris from several locations were excavated and removed.
In June 1995, the concrete pad and between 6 and 10 feet of soil from beneath the 0.5-acre site were
removed. Confirmation soil samples were collected, and TCE was detected at concentrations up to
6,500 micrograms per kilogram (µg/kg). The excavated area was backfilled with clean soil and planted
with grass. TCE may still be present in soil below the water table, as noted in the 1998 ROD.

Based on a review of the most recent groundwater monitoring data for Site 11 and the Eastern Plume,
groundwater is no longer contaminated at concentrations greater than regulatory standards beneath Site
11 or between the site and the boundary of the Eastern Plume. No VOCs were detected in excess of
regulatory standards at Site 11 downgradient wells nearest to the Eastern Plume that are monitored (MW-
323 and MW-1104). MW-323 is completed in the bedrock aquifer, and MW-1104 is completed in the
shallow aquifer.
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Site 13

Removal of the three USTs occurred in the late 1980s. The soil immediately surrounding the USTs was
not addressed until investigations conducted in the late 1980s detected contaminants in shallow soil,
subsurface soil, and groundwater. Fuel-related SVOCs were detected in subsurface soil at one location,
and the pesticide DDT was detected in two shallow soil samples. VOCs were detected in groundwater,
although concentrations have decreased significantly since the removal of the tanks. Concentration of
total CVOCs ranged from a maximum of 470 µg/L in 1986 to 41 µg/L in 1989, at monitoring well GZA-3
(E.C. Jordan, 1990). Site 13 is completely paved, and soil remediation was not required.

Evaluation of Potential Sources for Eastern Plume

Identifying a connection between Sites 4, 11 and/or 13 as a potential source to the Eastern Plume is
contingent upon the following four criteria, with answers summarized in Table 1:

Criteria 1: Is the site hydraulically upgradient of the Eastern Plume?

Criteria 2: Are the contaminants found in the Eastern Plume the same chemicals or
degradation byproducts of chemicals identified at Sites 4, 11 and/or 13 (see
Figure 6)?

Criteria 3: Is there a potential migration pathway from Sites 4, 11, and/or 13 to the Eastern
Plume? If so, identify the pathway.

Criteria 4: Is the contaminated soil that remains in place serving as a significant continuing
source to the Eastern Plume?

Table 1
Eastern Plume Source Criteria Matrix

Site Criteria 1 Criteria 2 Criteria 3 Criteria 4
4 Yes Yes (TCE, 1,1,1-TCA) Yes (see Figure 6) No

11 Yes Yes (TCE, 1,1,1-TCA, 1,1 DCA,
PCE)

Yes (see Figure 6) No

13 Yes Yes (TCE, 1,2-DCE) Yes (see Figure 6) No

Based on available data, Sites 4, 11 and 13 are: (1) upgradient of the Eastern Plume, (2) have
contaminants identified also found in the Eastern Plume, and (3) a migration pathway exists between
each site and the Eastern Plume. Available data include the results of the Supplemental 1,4-Dioxane
Remedial Investigation of the Eastern Plume and the Eastern Plume Monitoring Event 34 Report for April
2009 (H&S, 2009).

Sites 4, 11, and 13 were likely contaminant sources in the past. Historically (E.C. Jordan, 1990, 1991),
the maximum contaminant concentration in groundwater at Site 4 was 23 µg/L TCE (MW-405); at Site 11,
the maximum concentration was 2,400 µg/L 1,1,1-TCA (MW-1103); and at Site 13, the maximum
concentration was 770 µg/L of 1,2-dichloroethene (MW-1303), which is a reductive dechlorination
daughter product of TCE. However, Sites 4, 11, and 13 are not serving as current sources of
groundwater contamination to the Eastern Plume (Figure 3).
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Conclusions

The Eastern Plume is a localized area of groundwater contamination in the east-central portion of NASB
that has been characterized during a number of investigations. The contaminants associated with the
Eastern Plume consist primarily of CVOCs including PCE, 1,1,1-TCA, and TCE, and more recently,
1,4-dioxane, which is associated with 1,1,1-TCA.

Sites 4, 11, and 13 were likely former sources of groundwater contamination of the Eastern Plume.
Contamination associated with Sites 4, 11, and 13 correspond to the contaminants identified in the
Eastern Plume. Also, each site is hydraulically upgradient and a migration pathway exists between the
three sites and the Eastern Plume. However, the current-day boundary of the Eastern Plume occurs east
of Sites 4, 11, and 13, and no other source(s) for Eastern Plume groundwater contamination have been
identified.
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DATA VALIDATION PROCESS AND DATA QUALITY REVIEW 

This Data Quality Review (DQR) covers data from pore water samples collected along Merriconeag 

Stream, groundwater profiling of the Eastern Plume overburden, and sampling of permanent overburden 

monitoring well clusters in the Eastern Plume. 

 

This section contains a description of the data review processes used to determine whether analytical 

laboratory data were of acceptable technical quality for use in decision making.  The review began with 

data validation, which is a comparison of data quality indicators (DQIs) to prescribed acceptance criteria.  

The DQIs used are measures to assess the bias and precision of the analytical calibrations and sample 

analyses.  The output of this review was a set of alphabetic flags such as ”U,” “J,” “R,” or combinations 

thereof, that may have been assigned to individual results based on the validation effort.  These flags 

were used to infer the general quality of the data and whether data quality meets the data quality 

objectives (DQOs) of the project, as presented in the Sampling and Analysis Plan for Supplemental 

Remedial Investigation of 1,4-Dioxane in the Eastern Plume and Bedrock (TtNUS, October 2008).  Also 

evaluated were measures of data completeness, sensitivity, comparability, and representativeness. 

 

1.0 DATA VALIDATION PROCESS 

All analytical laboratory results were validated according to several specifications.  Assignment of data 

qualification flags conformed to Region 1 EPA-NE Data Validation Functional Guidelines for Evaluating 

Environmental Analyses, Part III (December 1996) to the greatest extent practicable for non-Contract 

Laboratory Program data.  Tier I validation was performed on data associated with pore water samples 

along Merriconeag Stream and groundwater profiling of the Eastern plume overburden.  Tier III validation 

was performed on data associated with the sampling of permanent overburden and bedrock monitoring 

wells in the Eastern Plume. 

 

Data validation specifications require that various data qualifiers be assigned when a deficiency is 

detected or when a result is less than its detection limit.  If no qualifier is assigned to a result that has 

been validated, the data user is assured that no technical deficiencies were identified during validation.  

The qualification flags used are defined below: 

 

U – Indicates that the chemical was not detected at the numerical detection limit (sample-specific 

detection limit) noted.  Non-detected results from the laboratory are reported in this manner.  This qualifier 

is also added to a positive result (reported by the laboratory) if the detected concentration is determined 

to be attributable to contamination introduced during field sampling or laboratory analysis. 
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UJ – Indicates that the chemical was not detected; however, the detection limit (sample-specific detection 

limit) is considered to be estimated based on problems encountered during laboratory analysis.  The 

associated numerical detection limit is regarded as inaccurate or imprecise. 

 

J – Indicates that the chemical was detected; however, the associated numerical result is not a precise 

representation of the concentration that is actually present in the sample.  The laboratory reported 

concentration is considered to be an estimate of the true concentration. 

 

UR – Indicates that the chemical may or may not be present.  The non-detected analytical result reported 

by the laboratory is considered to be unreliable and unusable.  This qualifier is applied in cases of gross 

technical deficiencies (i.e., holding times exceeded by a factor of two, severe calibration non-

compliances, and extremely low analyte recoveries). 

 

R – Indicates that the chemical may or may not be present.  The positive analytical result reported by the 

laboratory is considered to be unreliable and unusable.  This qualifier is applied in cases of gross 

technical deficiencies. 

 

The preceding data qualifiers may be categorized as indicative of major or minor problems.  Major 

problems are defined as issues that result in the rejection of data and qualification with UR or R data 

validation qualifiers.  These data are considered invalid and are not used for decision-making purposes 

unless they are used in a qualitative way and the use is justified and documented.  Minor problems are 

defined as issues resulting in the estimation of data and qualification with U, J, and UJ data validation 

qualifiers.  Estimated analytical results are considered to be suitable for decision-making purposes unless 

data use requirements are very stringent and the qualifier indicates a deficiency that is incompatible with 

the intended data use.  A U qualifier does not necessarily indicate that a data deficiency exists because 

all non-detect values are assigned a U qualifier regardless of whether a quality deficiency has been 

detected.   

 

No data for the NAS Brunswick Supplemental RI has been rejected and considered unusable.   

 

2.0 DATA VALIDATION OUTPUTS 

After data were validated, a list was developed of non-conformities requiring data qualifier flags that were 

used to alert the data user to inaccurate or imprecise data.  For situations in which several Quality Control 

(QC) criteria were out of specification, the data validator made professional judgements and or comments 

on the validity of the overall data package.  The reviewer then prepared a technical memorandum 

presenting qualification of the data, if necessary, and the rationale for making such qualifications.  The net 

result was a data package that had been carefully reviewed for its adherence to prescribed technical 
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requirements. Pertinent quality estimates are summarized in a more quantitative format in the following 

section. 

 

3.0 DATA QUALITY REVIEW 

DQIs are parameters monitored to help establish the quality of data generated during an investigation.  

Some of the DQIs are generated from analysis of field samples (e.g., field duplicates), and some are 

generated from the analysis of laboratory samples (e.g., laboratory duplicates).  Individually, field and 

laboratory DQIs provide measures of the performance of the respective investigative operations (field and 

laboratory).  During data validation, individual QC results were evaluated.  If individual QC results were 

acceptable, no validation flag was assigned to an analytical result; otherwise, a flag indicating the type of 

QC deficiency was assigned to the result.  

 

All data from this Supplemental RI are of sufficient quality to be used for their intended purpose and 

Table 1 lists all data that has been qualified and the reasons for the qualifications.   

 

3.1 Completeness 

Completeness is a measure of the number of valid samples or measurements that are available relative 

to the number of samples or measurements that were intended to be generated.  For this project, 

completeness was measured on two different bases, samples collected and laboratory measurements as 

follows: 

 

• Sample completeness was a measure of the usable samples collected compared to those intended to 

be collected. 

 

• Laboratory measurement completeness was a measure of the amount of usable valid laboratory 

measurements per matrix obtained for each target analyte. 

 

Usable valid samples (or results) were those judged, after data assessment, to represent the sampling 

populations and to have not been disqualified for use through data validation or additional data review.  

Completeness was determined using the following equation: 

 

100 x 
T
V  %C =  

 

where %C = percent completeness 

 V = number of samples (or results) determined to be valid 
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 T = total number of planned samples (or results) 

 

The percent completeness for sample collection and laboratory measurements for the Eastern Plume 

Supplemental RI at NAS Brunswick was 100. 

 

3.2 Sensitivity 

The project quantitation limit goals (PQLGs) are listed in Worksheet #15 in the QAPP (TtNUS, October 

2008).  Analytical sensitivity was generally satisfactory to meet the DQOs.  It was known at the start of the 

project, however, that the laboratory could not meet the Maine MEG of 0.2 µg/L and a project action limit 

(PAL) of 1 µg/L was established for vinyl chloride.  The detections for vinyl chloride were reported to the 

method detection limit (MDL) as planned, of 0.35 µg/L listed in Worksheet #15.  The laboratory also did 

not meet the PQLG for methylene chloride.  Methylene chloride detections were also reported to the MDL 

of 0.51 µg/L; the PAL of 5 µg/L is listed in Worksheet #15. 

 

The amount of sample volume collected can affect the ability of the laboratory to achieve the desired 

PQLGs. Sample results that were qualified as non-detected due to laboratory or field blank contamination 

can also elevate a result to greater than the PQLGs.  There are instances where non-detected sample 

results exceed PQLGs either due to the laboratory’s inability to meet the PQLG or due to elevated 

detection limits because of blank contamination.  For this NAS Brunswick project, no limitations on the 

DQOs are anticipated due to the inability to meet PQLGs for vinyl chloride or methylene chloride or for 

due to blank contamination. 

 

In cases where a sample had to be diluted because of concentrations greater than the calibration range 

of the instrument, both the undiluted and diluted analytical runs were reported by the laboratory, and the 

reported result reflects the lowest reporting limit achieved.  For this NAS Brunswick project, sample 

dilution did not result in any non-detected results exceeding PALs.  

 

3.3 Laboratory Accuracy 

Accuracy in the laboratory was measured through the comparison of a laboratory control sample (LCS) 

result to a known or calculated value and is expressed as percent recovery (%R).  It was also assessed 

by monitoring the analytical recovery of select surrogate and internal standard compounds added to 

samples that are analyzed for a given method.  LCSs were used to assess the accuracy of laboratory 

operations with minimal sample matrix effects.  Surrogate compound analyses measure the combined 

accuracy effects of sample matrix, sample preparation, and sample measurement.  Internal standards are 

added for sample quantitation after sample preparation.  Laboratory accuracy was assessed by 
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comparing calculated %R values to accuracy control limits specified by the laboratory using the 

appropriate analytical method. 

 

Percent recovery is calculated using the following equation: 

 

     100 x 
S

So - Ss  %R =  

 

 where %R = percent recovery 

  Ss = result of spiked sample 

  So = result of non-spiked sample 

  S = concentration of spiked amount 

 

All matrix spike/matrix spike duplicate (MS/MSD) recoveries met laboratory QC limits for all samples 

except one.  The MS/MSD for sample MWEP342S-041409 had a high 1,1-dichloroethene MSD recovery 

(158 percent, greater than the 140 percent limit).  The MS for sample MWEP342S-041409 met the %R 

QC. No directional bias exists from this one MSD recovery greater than the control limit.  

 

All LCS/Laboratory Control Standard Duplicate (LCSD) recoveries met laboratory QC limits except one. 

One LCS had a high 1,1-dichloroethene (1,1-DCE) recovery (150 percent, greater than the 140 percent 

limit).  The detected concentration for sample MWEP341S-041509 may have a slight high bias due to the 

high LCS recovery, but no DQO impact is expected. 

 

Eleven samples had 1,4-dioxane-d8 surrogate recoveries greater than laboratory QC limits.  The 

associated 1,4-dioxane results may have a slight high bias, but the impact on DQOs is not expected to be 

significant. 

 

Two positive 1,1-DCE results were qualified as estimated because of a percent difference greater than 

25 percent.  Both results were less than the PAL, and no DQO impact is expected. 

 

Ten non-detected 1,4-dioxane results were qualified as estimated because of a low relative response 

factor.  The non-detected 1,4-dioxane results for the affected samples may have a slight low bias, no 

impact on DQOs is expected. 

 

The 1,1,1-trichloroethane (1,1,1-TCA) result for sample EPGWPL04D-67 exceeded the instrument 

calibration range. The reported result of 350 µg/L is likely biased low and exceeds the PAL.  The impact 
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of this 1,1,1-TCA result on DQOs is evaluated in Section 4.0 of the main text concerning nature and 

extent of contamination.    

 

3.4 Laboratory Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions.  

 

Precision for chemical parameters is typically expressed as a Relative Percent Difference (RPD), which is 

defined as the ratio of the difference to the mean for the two values being evaluated.  RPDs are used to 

evaluate both field and laboratory duplicate precision and are calculated as follows: 

 

( ) 100 x 
/ V2 V1

 V2- V1
  RPD

2+
=  

 

 where  RPD = relative percent difference 

  V1, V2 = two results obtained by analyzing duplicate samples 

 

The precision estimates obtained from duplicate field samples encompass the combined uncertainty 

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as 

applicable), preparation for analysis, and analysis.  In contrast, precision estimates obtained from 

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for 

analysis, laboratory storage (if applicable), and analysis uncertainties. 

 

For this NAS Brunswick project, all field duplicate RPDs met QC limits. 

 

The MS/MSD performed on sample EPGW-MWEP345-061509 had a 1,4-dioxane RPD (35 percent, 

greater than the 30 percent limit) outside of the laboratory control limit.  The positive 1,4-dioxane result for 

this sample is less than the PAL, and no impact on DQOs is expected for this precision non-compliance.   

 

3.5 Comparability 

Comparability is defined as the confidence with which one data set can be compared with another (e.g., 

among sampling points and among sampling events).  Comparability was achieved by using standardized 

sampling and analysis methods, as well as standardized data reporting formats.  Comparability of laboratory 

measurements was achieved primarily through the use and documentation of standard sampling and 

analytical methods.  Results were reported in units that ensured comparability with previous data.  
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Comparability of laboratory measurements was assessed primarily through the use of QC samples and 

through adherence to the SAP (TtNUS, October 2008).   

 

3.6 Representativeness 

Representativeness is an expression of the degree to which data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at the site. 

  

The SAP (TtNUS, October 2008) and use of standardized sampling, sample handling, sample analysis, 

and data reporting procedures were designed so that the final data would be accurate representations of 

actual site conditions for the Eastern Plume at NAS Brunswick.  It is believed that all reported data are 

adequately representative of site conditions and intended populations. 
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SAMPLE ID PARAMETER

SAMPLE 
RESULT 

(µg/L)

VALIDATION  
QUALIFIER

QUALIFICATION 
CODE REASON FOR QUALIFICATION

MWEP340B1-041409 1,1-DICHLOROETHANE 0.7 J P UNCERTAINTY NEAR THE DETECTION LIMIT
MWEP340B1-041409 1,1-DICHLOROETHENE 0.54 J C CALIBRATION NON-COMPLIANCE

MWEP340B1-041409 1,4-DIOXANE 2.2 UJ ACR

LABORATORY BLANK CONTAMINATION, 
CALIBRATION NON-COMPLIANCE, AND 

SURROGATE RECOVERY NON-COMPLIANCE
MWEP340B2-041409 1,4-DIOXANE 2 UJ C CALIBRATION NON-COMPLIANCE

MWEP340S-041509 1,2-DICHLOROETHANE 0.3 J P UNCERTAINTY NEAR THE DETECTION LIMIT

MWEP340S-041509 1,4-DIOXANE 9 UJ ACR

LABORATORY BLANK CONTAMINATION, 
CALIBRATION NON-COMPLIANCE, AND 

SURROGATE RECOVERY NON-COMPLIANCE

MWEP341B1-041509 1,1,1-TRICHLOROETHANE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
MWEP341B1-041509 1,4-DIOXANE 2 UJ C CALIBRATION NON-COMPLIANCE

MWEP341B2-041409 1,1-DICHLOROETHANE 0.3 J P UNCERTAINTY NEAR THE DETECTION LIMIT

MWEP341B2-041409 1,1-DICHLOROETHENE 0.16 J CP
CALIBRATION NON-COMPLIANCE AND 

UNCERTAINTY NEAR THE DETECTION LIMIT

MWEP341B2-041409 1,4-DIOXANE 2 UJ C CALIBRATION NON-COMPLIANCE
MWEP341S-041509 1,1,1-TRICHLOROETHANE 0.5 J P UNCERTAINTY NEAR THE DETECTION LIMIT

MWEP341S-041509 1,1-DICHLOROETHENE 0.13 J EP
LCS/LCSD RECOVERY NON-COMPLIANCE AND 

UNCERTAINTY NEAR THE DETECTION LIMIT

MWEP341S-041509 1,4-DIOXANE 2 UJ CR
CALIBRATION AND SURROGATE RECOVERY NON-

COMPLIANCE

MWEP342B1-041409 1,4-DIOXANE 8.7 UJ AC
LABORATORY BLANK CONTAMINATION and 

CALIBRATION NON-COMPLIANCE

MWEP342B1-041409 TETRACHLOROETHENE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT

MWEP342B1-041409-D 1,4-DIOXANE 10 UJ ACR

LABORATORY BLANK CONTAMINATION, 
CALIBRATION NON-COMPLIANCE, AND 

SURROGATE RECOVERY NON-COMPLIANCE
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MWEP342B1-041409-D CIS-1,2-DICHLOROETHENE 1 J P UNCERTAINTY NEAR THE DETECTION LIMIT
MWEP342B1-041409-D TETRACHLOROETHENE 0.5 J P UNCERTAINTY NEAR THE DETECTION LIMIT

MWEP342B2-041309 1,4-DIOXANE 2 UJ ACR

LABORATORY BLANK CONTAMINATION, 
CALIBRATION NON-COMPLIANCE, AND 

SURROGATE RECOVERY NON-COMPLIANCE

MWEP342B2-041309 CIS-1,2-DICHLOROETHENE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT

MWEP342S-041409 1,1-DICHLOROETHANE 0.7 J P UNCERTAINTY NEAR THE DETECTION LIMIT

MWEP342S-041409 1,1-DICHLOROETHENE 0.32 J D MS/MSD RECOVERY NON-COMPLIANCE
MWEP342S-041409 1,4-DIOXANE 2 UJ C CALIBRATION NON-COMPLIANCE

EPGW-MWEP343-061509 VINYL CHLORIDE 0.3 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP344-061509 1,4-DIOXANE 6.1 J R SURROGATE RECOVERY NON-COMPLIANCE

EPGW-MWEP344-061509 CHLOROFORM 0.9 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP345-061509 1,4-DIOXANE 2 UJ D MS/MSD RECOVERY NON-COMPLIANCE
EPGW-MWEP346-061109 1,4-DIOXANE 8.7 J R SURROGATE RECOVERY NON-COMPLIANCE
EPGW-MWEP347-061509 TRANS-1,2-DICHLOROETHENE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP347-061509 VINYL CHLORIDE 0.8 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP348-060809 CHLOROFORM 0.2 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP348-060809 METHYLENE CHLORIDE 0.5 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP350-061109-D 1,4-DIOXANE 9.8 J R SURROGATE RECOVERY NON-COMPLIANCE
EPGW-MWEP351-060909 1,1,2-TRICHLOROETHANE 0.3 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP351-060909 1,2-DICHLOROETHANE 0.9 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP351-060909 1,4-DIOXANE 45 J R SURROGATE RECOVERY NON-COMPLIANCE
EPGW-MWEP351-060909 METHYLENE CHLORIDE 3 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP352-061009 CHLOROFORM 0.6 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP353-061009 1,1,1-TRICHLOROETHANE 0.3 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP353-061009 1,2-DICHLOROETHANE 0.3 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWEP354-061109 1,2-DICHLOROETHANE 0.8 J P UNCERTAINTY NEAR THE DETECTION LIMIT
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EPGW-MWEP354-061109 CIS-1,2-DICHLOROETHENE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB01C-060909 1,2-DICHLOROETHANE 0.5 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB01C-060909 1,4-DIOXANE 29 J R SURROGATE RECOVERY NON-COMPLIANCE
EPGW-MWMB01C-060909 METHYLENE CHLORIDE 2 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB03C-060809 1,1,2-TRICHLOROETHANE 0.6 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB03C-060809 1,2-DICHLOROETHANE 0.9 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB03C-060809 CHLOROFORM 0.9 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB03C-060809-D 1,1,2-TRICHLOROETHANE 0.5 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB03C-060809-D 1,2-DICHLOROETHANE 0.8 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB03C-060809-D CHLOROFORM 1 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB04B-061109 1,1,2-TRICHLOROETHANE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB04B-061109 CIS-1,2-DICHLOROETHENE 0.9 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB06A-061509 CIS-1,2-DICHLOROETHENE 0.8 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB06A-061509 TETRACHLOROETHENE 0.6 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB06C-060809 1,2-DICHLOROETHANE 0.5 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-MWMB06C-060809 1,4-DIOXANE 22 J R SURROGATE RECOVERY NON-COMPLIANCE
EPGW-MWMB06C-060809 METHYLENE CHLORIDE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-PZMBB4B-060909 1,1,2-TRICHLOROETHANE 0.6 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-PZMBB4B-060909 VINYL CHLORIDE 0.8 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-PZMBB6B-061009 1,1,2-TRICHLOROETHANE 0.8 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-PZMBB6B-061009 TETRACHLOROETHENE 0.5 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-PZMBB6B-061009 VINYL CHLORIDE 0.3 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGW-PZMBC4B-060909 TRICHLOROETHENE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL01D-71 1,1-DICHLOROETHANE 0.8 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL01D-71 CIS-1,2-DICHLOROETHENE 0.8 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL02D-69.7 1,1,2-TRICHLOROETHANE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL02D-69.7 1,2-DICHLOROETHANE 1 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL04D-67 1,1,1-TRICHLOROETHANE 350 J L CALIBRATION RANGE EXCEEDANCE
EPGWPL04D-67 TETRACHLOROETHENE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
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EPGWPL09I-60 TRICHLOROETHENE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL16D-69 1,1,1-TRICHLOROETHANE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL16D-69 1,1-DICHLOROETHENE 0.12 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL17D-64 1,1,2-TRICHLOROETHANE 0.6 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL17D-64 TETRACHLOROETHENE 0.9 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL25D-71 1,1-DICHLOROETHANE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL25D-71 1,4-DIOXANE 1.7 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL25D-71 CIS-1,2-DICHLOROETHENE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL25I-62 CIS-1,2-DICHLOROETHENE 0.5 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL25I-62-D CIS-1,2-DICHLOROETHENE 0.4 J P UNCERTAINTY NEAR THE DETECTION LIMIT
EPGWPL28D-45.5 1,4-DIOXANE 3 U A LABORATORY BLANK CONTAMINATION
EPGW-MWEP343-061509 METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGW-MWEP347-061509 METHYLENE CHLORIDE 12 U A LABORATORY BLANK CONTAMINATION
EPGW-MWMB03C-060809 METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGW-MWMB03C-060809-D METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGW-MWMB06A-061509 METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGWPL01S-44.3 METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGWPL02I-45 METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGWPL02S-26.3 METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGWPL04D-67 METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGWPL09I-60 1,4-DIOXANE 2.2 U A LABORATORY BLANK CONTAMINATION
EPGWPL14I-48 METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGWPL14I-48-D METHYLENE CHLORIDE 5 U A LABORATORY BLANK CONTAMINATION
EPGWPL17D-64 METHYLENE CHLORIDE 6 U A LABORATORY BLANK CONTAMINATION
EPGWPL25S-21 METHYLENE CHLORIDE 5 U B FIELD BLANK CONTAMINATION
EPGWPL28D-45.5 CHLOROFORM 3 U B FIELD BLANK CONTAMINATION
EPGW-MWEP346-061109 METHYLENE CHLORIDE 5 U B FIELD BLANK CONTAMINATION
EPGW-MWEP352-061009 METHYLENE CHLORIDE 9 U B FIELD BLANK CONTAMINATION
EPGW-MWEP353-061009 METHYLENE CHLORIDE 5 U B FIELD BLANK CONTAMINATION
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EPGW-MWEP354-061109 METHYLENE CHLORIDE 5 U B FIELD BLANK CONTAMINATION
EPGW-MWMB04B-061109 METHYLENE CHLORIDE 5 U B FIELD BLANK CONTAMINATION
EPGW-PZMBB6B-061009 METHYLENE CHLORIDE 5 U B FIELD BLANK CONTAMINATION
EPGWPL01D-71 METHYLENE CHLORIDE 5 U B FIELD BLANK CONTAMINATION
EPGWPL01S-44.3 CHLOROFORM 3 U B FIELD BLANK CONTAMINATION
EPGWPL03S-31 CHLOROFORM 1 U B FIELD BLANK CONTAMINATION
EPGWPL03S-31 METHYLENE CHLORIDE 5 U B FIELD BLANK CONTAMINATION
EPGWPL09S-40 CHLOROFORM 1 U B FIELD BLANK CONTAMINATION
EPGWPL12I-40 CHLOROFORM 1 U B FIELD BLANK CONTAMINATION
EPGWPL12S-22.5 CHLOROFORM 1 U B FIELD BLANK CONTAMINATION
EPGWPL14I-48 CHLOROFORM 1 U B FIELD BLANK CONTAMINATION
EPGWPL14I-48-D CHLOROFORM 1 U B FIELD BLANK CONTAMINATION
EPGWPL17D-64 CHLOROFORM 3 U B FIELD BLANK CONTAMINATION

J - Estimated
U - Not detected at the noted sample-specific detection limit
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RESPONSES TO U.S. ENVIRONMENTAL PROTECTION AGENCY COMMENT
SUPPLEMENTAL REMEDIAL INVESTIGATION REPORT FOR 1,4-DIOXANE IN THE EASTERN

PLUME AND BEDROCK DATED
APRIL 2010

FORMER NAVAL AIR STATION BRUNSWICK, MAINE

The U.S. Environmental Protection Agency (EPA) verbally requested the use of 3.5 ug/L as an interim
risk-based criterion for 1,4-dioxane in groundwater at the Eastern Plume site. This change will be made in
the final Supplemental RI report.

The results in this report have been utilized for optimization of the Eastern Plume groundwater extraction
and treatment system. An Explanation of Significant Differences (ESD) for the Eastern Plume modified
the 1998 Record of Decision (ROD) to document the change in the groundwater treatment technology,
included 1,4-dioxane and vinyl chloride as groundwater Contaminants of Concern (COCs), and
established interim cleanup goals of 3.5 ug/L (EPA risk-based value) and 0.15 ug/L (1992 Maine MEG),
respectively. These cleanup goals are being used for criteria comparison. Other criteria in effect at the
time of evaluation of MEDEP comments in 2010 on the Supplemental RI of the Supplemental RI were
included in this report and remain unchanged. More current Eastern Plume data are documented in the
long term monitoring program (LTMP) reports and also addressed in Five-Year Reviews. A separate
pending effort is underway to establish Land Use Control (LUC) boundaries on the basis of the
Supplemental RI report, most recent groundwater monitoring results, and the most recent criteria for all
constituents. This paragraph is of importance and will be added to the Executive Summary.
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RESPONSES TO MEDEP COMMENTS DATED JULY 8, 2010
SUPPLEMENTAL REMEDIAL INVESTIGATION REPORT FOR 1,4-DIOXANE IN THE

EASTERN PLUME AND BEDROCK, DATED APRIL 2010
FORMER NAVAL AIR STATION BRUNSWICK, MAINE

Note that where the comment response provides revised text, text additions are shown
in italics and deleted text is shown as strikethrough.

The results in this report have been utilized for optimization of the Eastern Plume
groundwater extraction and treatment system. An Explanation of Significant Differences
(ESD) for the Eastern Plume modified the 1998 Record of Decision (ROD) to document
the change in the groundwater treatment technology, included 1,4-dioxane and vinyl
chloride as groundwater Contaminants of Concern (COCs), and established interim
cleanup goals of 3.5 ug/L (EPA risk-based value) and 0.15 ug/L (1992 Maine MEG),
respectively. These cleanup goals are being used for criteria comparison. Other criteria
in effect at the time of evaluation of MEDEP comments in 2010 on the Supplemental RI
were included in this report and remain unchanged. More current Eastern Plume data
are documented in the long term monitoring program (LTMP) reports and also
addressed in Five-Year Reviews. A separate pending effort is underway to establish
Land Use Control (LUC) boundaries on the basis of the Supplemental RI report, most
recent groundwater monitoring results, and the most recent criteria for all constituents.
This paragraph is of importance and will be added to the Executive Summary.

General Comments:

MEDEP appreciates the efforts of the Navy and their consultants in developing,
implementing and evaluating this SRI. This investigation provides a lot of valuable
information needed for the understanding of the Eastern Plume in the vicinity of the
brooks and the bedrock around MW-308.

1. Comment: The basis for the green shaded ‘historic boundary” is unclear since
there have been recent detections at MW-308, MW-207AR, MW-337, MW-230A
among others. While this may present an historic view nowhere in the report is
there a figure depicting the plume boundary based on recent monitoring, the Mere
Brook Investigation and the current investigation which really expands the boundary
of the exceedances of the Maximum Exposure Guidelines (MEGs) or the Maximum
Contaminant Level (MCLs) over the one depicted. Please update.

Response: The green shading represents the historical extent of the Eastern
Plume volatile organic compound concentrations through September 2007 that
exceeded MCLs/MEGs in effect at that time. The extent of the Eastern Plume
based on monitoring data collected as part of the Supplemental RI is depicted on
Figure 4-1 and Figure 4-8 for comparison with the data collected in September
2007. In addition, the following sentence will be added to the Executive Summary,
and Sections 1 and 4: “For comparison purposes, the extent of the Eastern Plume
is depicted both historically (based on VOC concentrations through September 2007
that exceeded MCLs/MEGs in effect at that time) and based on the Supplemental RI
Report results (last evaluated in 2010); more recent monitoring data are provided in
the LTM reports for the Eastern Plume and a separate effort is pending to establish
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a LUC boundary using the Supplemental RI report, most recent groundwater
monitoring results, and most recent criteria for all constituents.”

.
2. Comment: The boundary of Site 13 on all figures needs to be expanded to include

the known source area where the former UST’s were located. On figures from the
original 1990 Remedial Investigation and 1992 Feasibility Study, it extends to the
MW-1301 location.

Response: According to the Final Site Management Plan (ECC 2008c),
underground storage tanks were removed and groundwater samples collected in
1997 contained only low levels of contamination indicating Site 13 is no longer
acting as a source of contamination for the Eastern Plume. Although Site 13 was
initially identified as a groundwater contamination contributor it has been designated
a No Further Action (NFA) site. The Site 13 boundary is consistent with existing GIS
mapping available at the time. The site boundaries are currently being revised and
are under review to establish Land Use Control boundaries.

Tetra Tech prepared a Source Evaluation Report for this purpose and included it in
Appendix C.

3. Comment: There were several wells that were not categorized appropriately as
either Lower Sand (LS) or Transition (TR) locations, based on a review of available
boring, conductivity, and well logs, or other related information. The disagreement
often lies with interpretation of whether screens are in sandy lenses of the Transition
or are in strata that represent the Lower Sand. Some locations are omitted from
these comments because placing them as either LS or TR is debatable but not
critical in terms of evaluating the plume. The wells that should be changed based
on the data are listed in specific comments with the rationale, and key figures or
tables for those changes.

Response: Please refer to the responses to the specific comments.

4. Comment: With all the new monitoring wells installed in the last two investigations,
the recommendations should include a review of the Long Term Monitoring Program
(LTMP) to include some of these new wells and to ensure that it is achieving the
goals established by the Record of Decision.

Response: The following sentence will be added to Recommendation 1) in Section
5.2 and the Executive Summary, “The LTMP is currently under review to determine
if any of these new wells should be included in the monitoring program.”

Specific Comments:

5. Comment: Executive Summary, page ES-6, item 1: “...limited upwelling into the
streams…”
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The heavy rains during the porewater sampling most likely affected the results and
porewater sampling is snapshot in time and cannot be used like long term
monitoring. Due to the volatility of Volatile Organic Compounds (VOCs) they are
difficult to capture in surface water. Also surface water is not analyzed for 1,4
dioxane which would be a better indicator of upwelling of the plume. MEDEP
suggests finding the lack of data in the stream and stream sediment a data gap.
(Also see comment 11 below.)

Response: The Navy initiated a porewater/shallow groundwater surface water
study along Mere Brook and Merriconeag Stream in 2010 that will address the
effects of precipitation. The following paragraph will be added to Section 1: “The
porewater/shallow groundwater surface water sampling event conducted during
November 2010 provided valuable data from which to update the site conceptual
model related to the fate and transport of VOCs and 1,4-dioxane discharge into
Mere Brook and Merriconeag Stream. Because of the heavy rains during that time
period, the Navy agreed to conduct another round of samples at select locations in
September 2011 when conditions were much drier. In addition, samples were
collected from the surface water in September 2011 and analyzed for 1,4-dioxane
as per the MEDEP’s request. The results and conclusions from both the November
2010 and September 2011 will be summarized in a report and used to determine
any additional long term monitoring requirements for the Eastern Plume in the near
future as well as support any land use control strategies for this area.”

6. Comment: Section 1.3, Site History and Previous On-Base Investigations, bullet 2:
Minimize any further negative impact to surface water …”

Please change “further” to “future” in keeping with the language in the ROD.

Response: Agreed.

7. Comment: Section 1.3 Site History, para 13 & para 15: “Extraction well EW-5B
was constructed to reduce concentrations of VOCs in the vicinity of P-106 in the
northern area of the Eastern Plume…”

Please revise these paragraphs to indicate that EW-5B was installed in July 2007
and first sampled in September 2007.

Response: The sentence will be revised as follows, “Extraction well EW-05B was
installed in July 2007 and first sampled in September 2007. EW-5B was constructed
to reduce concentrations of VOCs in the vicinity of P-106 in the northern area of the
Eastern Plume toward surface water.; however this well was not sampled until
September 2007.…”

8. Comment: Section 1.4, para. 1: “Following the RI,…”

Please add the date of the Remedial Investigation (RI) referenced in the listed
sentence, to distinguish between the original RI and the SRI.
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Response: The sentence will be revised as follows, “Following the 1990 RI…”

9. Comment: Figure 1-2: The figure has a few minor errors: The new overburden
wells are not labeled, there are some stray labels for the 2008 porewater seep
samples near the confluence, and the new bedrock wells are not on the figure.
Please add or remove features to make the map show conditions before or after the
SRI, and title it appropriately.

Response: The intent of Figure 1-2 is to show the existing monitoring wells and
features prior to implementation of the Supplemental RI; therefore, the new
overburden wells were not depicted on Figure 1-2. To clarify, the text Section 1.3, 1st

paragraph, 2nd sentence will be changed: “The RI process began in 1987……as a
result of past improper solvent disposal practices (historical Figure 1-2).” Minor
errors are addressed.

10. Comment: Section 2.0, Supplemental RI Activities, last sentence & Figure 1-2:
“The green shading represents the historical extent of the Eastern Plume based on
detections of volatile organic compounds in the past.”

There must be a more specific reference than “historical extent” because the plume
has migrated over time. It would be better to pick a specific time frame and
reference the basis, such as the long term monitoring program and any data used
from recent investigations. Also does the Navy really mean detection or does it
mean exceedances? The shaded area would be much larger if detections are used.

Response: The last sentence will be revised as follows: “The green shading
presents represents the historical extent of the Eastern Plume based on detections
of VOCs exceedances of MCLs/MEGs, based on data through September 2007.”

11. Comment: Section 2.1, Stream Pore Water and Seep Sampling and Section 4.4.1,
Stream Porewater Analytical Results: One of these sections needs to note that the
2008 pore water sampling was completed on August 11th and 12th, and that during
the period from August 3rd to August 12th the area received approximately four
inches of rain (based on data for Bath Maine). This resulted in very high water flows
in the streams and most likely reduced the VOC levels detected and the number of
detections in the pore water and seep investigation.

Response: The following will be added to the end of paragraph 1 in Section 4.4.1.
“The pore water sampling was completed on August 11-12, 2008. Between August
3 and August 12 the area received approximately 4 inches of rain based on data
from Bath, Maine (COOP ID 170409), the nearest station to NAS Brunswick with
data available for August 2008.”

12. Comment: Section 2.5, Bedrock Borehole Geophysics paragraph 1 and Appendix
A-6: “A natural gamma log was not performed in borehole MW-EP-341B because
the caliper,…”
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There appears to be missing or extra text in this sentence. The contractor's
summary in the appendix indicates that natural gamma was not collected “due to
time constraints”. Please revise the text as needed for clarity.

Response: Section 2.5, paragraph 1 will be revised as follows: “A natural gamma
log was not performed in borehole MW-EP-341B because of time constraints;
however, the caliper, temperature, fluid resistivity, ambient and stressed flow meter
and acoustical televiewer geophysical logs were completed and provided sufficient
information to identify the depth of transmissive (water-bearing) fractures and to
recommend well screen depth intervals.”

13. Comment: Table 2-1 & Table 2-3: The reference to “off-base” is confusing for
these locations, they all are located within the base boundary, please revise or omit
from the table.

Response: The words “off-base” will be removed where they refer the locations
that are within the base boundary, applicable to Table 2-3.

14. Comment: Table 2-3, Table 2-4, Appendix A-2, and Appendix A-9.1:

a.) The designation of well MW-EP-354 needs to be changed to TR based on the
following:
 The EC log in Appendix A.2 shows that the sand lenses at the locations are less

than 2 feet thick, and the profile is similar to PL-30/MW-EP-352, which is denoted
as Transition;

 The field record in Appendix A-9.1 indicates that the groundwater remained
turbid, indicating a relatively high percentage of fines; and

 MW-EP-354 is located very close to Mere Brook, in an area where the
stratigraphy is similar to MW-313 and MW-MB-04B/C, which have been
designated in the TR Unit.

Response a): The Navy disagrees with the suggestion to change the designation
of MW-EP-354. The electrical conductivity (EC) log in Appendix A-2 that was used
to classify MW-354 is PL-19. There is a distinct drop in electrical conductivity (EC)
over the interval interpreted by Tetra Tech as Lower Sand. Although this interval
relatively thin (approximately four feet), the Lower Sands are known to pinch out to
the east towards Mere Brook and Merriconeag Stream. The profile is not strikingly
similar to PL-30, which shows no such distinct area, but more like PL-23. The well
screen is five feet long and extends one foot into Transition Unit, which accounts for
the elevated turbidity.

b.) MW-EP-347 appears to be in sandy TR soils rather than in a distinct LS unit,
and earlier discussions of the data for PL-07 had followed that interpretation. Was
the designation revised based on chemical and slug test data, which suggest a
stronger connection to the LS? MEDEP accepts its designation as LS, but it is
marginal based on the apparent silty zone in the middle of the four feet of sand
screened by this well.
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Response b): MW-347 is screened from 46-51 feet below ground surface (bgs).
The EC data for PL-07 indicates a sharp decrease in EC values at 46 feet and
sharp increase at 51.5 feet bgs. EC values between 46-51.5 feet bgs ranges from
approximately 3 to 5 milliSiemens per meter (mS/m) which is consistent with
saturated sand. Some of the EC peaks in the graph may be due to slightly finer
interbeds within the Lower Sand unit. The hydraulic conductivity (K) data from MW-
347 (1 foot/day [ft/d]) is the same as the geometric mean K (1 ft/d) for 16 wells
completed in the Lower Sand that were K tested.

15. Comment: Table 2-4 & Table 3-1: MEDEP would appreciate an electronic
spreadsheet of Table 2-4 for our records if one is available. MEDEP can provide a
soil log for MW-208 for reference, if needed. The clay at MW-208 is at an elevation
of approximately -57.6 feet MSL, if the clay top is picked at 105 feet bgs. Please
add the MW-208 data to Figure 3-4, as the log indicates there is a depression in the
clay surface not otherwise depicted.

Response: An electronic spreadsheet of Table 2-4 was provided on August 24,
2010. According to the EA Well Book, there is no soil boring log available for MW-
208. Tetra Tech obtained the soil log from the MEDEP and agrees the top of clay
elevation is -57.6 feet relative to (mean sea level [MSL]). Because surrounding data
indicate the clay surface is between -34 and -38 feet MSL, two contours, -40 and -
50 feet MSL surrounding MW-208 were added to Figure 3-4.

16. Comment: Section 3.1.1, Overburden Geology:

a.) Transition Unit para 3: This paragraph appears to be more relevant to the
Lower Sand section below, please make it the second paragraph of the Lower Sand
Section.

Response a): The paragraph will be moved as requested.

b.) Lower Sand, final sentence: The Lower Sand is not distinguishable to the west
of Merriconeag Road in part because the sands extend nearly to the top of
Presumpscot Clay with very little silt and clay interbeds relative to the stratigraphy to
the east. This is important for migration of the plume and impacts consideration of
flow rates and hydraulic conductivities in the TR Unit when wells to the west are
considered. Locations where sands dominate the profile include MW-306, MW-
225A, MW-310 MW-208 and EP-LOG-05. This stratigraphy is distinct from that to
the east, where the LS is a confined unit at the base of a silt-clay dominated TR.
Please incorporate these stratigraphic differences into the text.

Response b): The following text will be added to the Lower Sands Section of 3.1.1,
after the last sentence: “Very little to no silt or clay interbeds are present in this
area, which makes the Transition Unit unidentifiable as a separate unit in the
stratigraphy. The sand interval within the Transition Unit become thinner and finer-
grained to the south, and this change is believed to further increase groundwater
confining conditions in deeper portions of the Transition Unit and the Lower Sand.
The Lower Sand becomes thin and pinches out in an easterly direction in the vicinity
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of Merriconeag Stream, but is thicker to the west of Merriconeag Road where it is
described as being in contact with the Upper Sand.”

c.) Summary, final sentence: The final sentence needs to be moved to Section
3.2.2, where the slug test data are discussed.

Response c): Section 3.1.1 includes discussions of the hydraulic conductivity,
which is summarized in the “Summary” section. The sentence is relevant to both
Sections 3.1.1 and 3.2.2. The final sentence will be repeated in Section 3.2.2.

17. Comment: Section 3.1.2

a.) Borehole Geophysics: “All depth measurements are relative to ground
surface.” This statement appears to refer to Appendix A-4, please revise for clarity.

Response a): Concerning borehole geophysics, the sentence at the end of the
paragraph will clarify that depth measurements are relative to the ground surface.

b.) MW-EP-340B and other bedrock wells: Please add “below ground surface” to
the depth references for flow and fractures, as they appear to be “corrected” from
the depths presented in Appendix A-6.

Response b): Refer to the response to the previous comment.

c.) MW-EP-342, para 4: The possible presence of grout in the borehole may
represent problems with the seal around the casing, due to the difficulty in sealing a
casing with fractured rock including higher angle fractures. However the lack of flow
on the geophysics log at that depth suggests no major impact on wells. The pH at
the MW-342 wells ranged from 8.28 to 9.51, higher than at the other new wells, but
similar to MW-308 and not indicative of major infiltration of grout into the screen
zones.

Response c): The following sentence will be added at the end of the referenced
paragraph: “However, the lack of flow on the geophysics log at that depth and the
pH range in this well is similar to that measured at MW-308 and does not support
infiltration of grout at this location.”

18. Comment: Section 3.2.1, Groundwater Occurrence: Please also note that the
deep sand units in the TR are generally confined east of Merriconeag Road, to the
west the TR is dominated by sand and there are no artesian wells to suggest
confined conditions. Also, note that the clay is thin or absent in at least two
locations near MW-323 and MW-342 where bedrock is shallow.

Response: The text in the fourth sentence will be changed as follows:
”Groundwater in the Upper Sand is unconfined and flows laterally from recharge to
discharge areas. but sandy intervals in the Transition Unit are confined by overlying
and underlying silt/clay strata.” The following replacement text will be added: “Flow
within the Transition Unit is expected to be more complex because of the varying
hydraulic conductivities of the interbedded sands, silts and clays within this unit.
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Deep sand units in the Transition Unit are generally confined east of Merriconeag
Road but to the west the Transition Unit is dominated by sand and there are no
artesian wells to suggest confined conditions in this area.”

Also, a reference to MW-323 and-342 will be added to the last sentence in the
paragraph: “The direction of bulk groundwater flow in transmissive bedrock fractures
is expected to be generally in a southeast direction and is confined by the solid rock
matrix and by the overlying Presumpscot Clay, or by silt/clay interbeds of the
Transition Unit where the Presumpscot Clay is absent (e.g., MW-308/bedrock
saddle vicinity, MW-323 and MW-342).”

19. Comment: Section 3.2.2 Groundwater Flow and Figures 3-5/3-7: Please add MW-
208 to Figure 3-7, it is screened in the deepest sand units at the top of clay. Also,
add the staff gauge data to Figure 3-5 for reference.

Response: The groundwater elevation for Lower Sand well MW-208 will be added
to Figure 3-7 and the nearby 34 foot contour adjusted. The staff gauge data will be
added to Figure 3-5 as requested for reference.

20. Comment: Section 3.2.2 Groundwater Flow, Lower Sand para 3: Please
recalculate MW-EP-354 as a Transition Unit well and adjust the summary ranges for
hydraulic conductivity (K) and flow velocities as needed in the Transition and Lower
Sand sections. The K value of 2.35x10-1 ft/day for MW-EP-354 is also within the
range of calibrated values used for the Transition Unit in the 2009 groundwater
model (0.27 – 25 ft/day), but an order of magnitude lower than the range for the
Lower Sand.

Response: Please see the response to Comment 14a. Although the hydraulic
conductivity (K) value for MW-EP-354 is one of the lower K values in the Lower
Sand, it is not the lowest conductivity value within this unit. Well MW-EP-354 will
remain associated with the Lower Sand.

21. Comment: Section 3.2.2, Groundwater Flow Directions and Velocities, Transition
Unit, para 1: “Further south, at the base boundary shallow groundwater has
easterly and northeasterly components; deep groundwater flow in this area is
predominantly to the southeast and east toward Mere Brook.”

What is the basis for this statement or does the Navy mean at the plume boundary
rather than the base boundary? Please correct as necessary.

Response: The sentence will be revised as follows: “Further south, at the base
boundary, the Merriconeag Stream confluence, shallow groundwater has easterly
and southeasterly components; deep groundwater flow in this area is predominantly
to the southeast and east toward Mere Brook.”
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22. Comment: Section 3.2.3, Overburden Wells: “Artesian conditions occur at Lower
Sand monitoring well MW-EP-347, located approximately 300 hundred feet
northeast (upgradient) Merriconeag Stream.”

Please change “300 hundred” to “300 feet” and “northeast” to “northwest”.

Response: The sentence is revised as follows: “Artesian conditions occur at Lower
Sand monitoring well MW-EP-347, located approximately 300 feet northwest
northeast (upgradient) of Merriconeag Stream.

23. Comment: Section 3.2.3, Vertical Hydraulic Gradients, Overburden Wells, para 2,
Figures 3-6 & 3-7: It is also notable that several other wells in the northern and
southern lobes of the plume are artesian, including MW-EP-348, MW-EP-349, MW-
EP-353, MW-331, and MW-MB-02C. These locations are also an indicator of the
areas where the Lower Sand is more confined, please note these other artesian
locations in the text and on the Figures. Also, Figure 3-6 needs to be reconfigured
to account for the elevation at MW-230B.

Response: Artesian wells identified in Appendix A-8 will be noted in the text in the
section titled “Overburden” at the end of paragraph 2: “In addition, several other
wells in the northern and southern lobes of the plume are artesian, including MW-
EP-348, MW-EP-349, MW-EP-353, MW-331, and MW-MB-02C. These locations
are also an indicator of the areas where the Lower Sand is more confined”. The
groundwater elevation of MW-230B was considered when drawing the groundwater
contours for the Transition Unit (Figure 3-6). Because the groundwater elevation of
MW-230B was inconsistent with groundwater elevations at nearby Transition Unit
wells, the contours were not adjusted. Parentheses will be placed around the MW-
230B elevation on Figure 3-6 because it was not used for groundwater contouring.
The groundwater elevation for Lower Sand well MW-230A was considered when
drawing the groundwater contours on Figure 3-7.

24. Comment: Section 3.2.5, Influence of GWETS: The conclusion in the second
sentence indicates one reason that the extraction network has not maintained
significant hydraulic control of the plume. The statement regarding EW-5 needs to
be changed to refer to EW-5A and EW-5B. Please revise.

Response: The sentence will be revised as follows: “Extraction well EW-5 has
been replaced by EW-5A and EW-5B, which is are both screened only across the
Lower Sand.”

25. Comment: Figures 3-1 and 3-2: Please add porewater detections to the cross-
section with data if they intersect the profile. They help illustrate the vertical
migration of contaminants that occurs near the streams. For example Profile B-B’
crosses Picnic Pond near PW-131.

Response: Because porewater data is not collected in the same manner as
groundwater and shallow groundwater-surface water flow directions may differ from
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that in the deeper groundwater system, and porewater may be impacted by surface
water, the porewater data was not included in the cross sections.

26. Comment: Table 3-4, MW-338C: The shallow well at this location is screened at
42-52 feet bgs and is overlain by clay lenses up to 2 feet thick, so it is not
representative of the Upper Sand, please revise to Transition Unit and change as
necessary in the report.

Response: Because no well log was available, Tetra Tech presumed the MW-
338C (shallow well in cluster) was completed in the Upper Sand. MW-338C will be
associated with the Transition Unit and changes made to the report as necessary.

27. Comment: Section 4.1, Contaminants of Concern: Vinyl chloride was detected in
two new wells and two piezometers during the SRI, and was also detected in a pore
water location sampled as part of the LTMP. In all cases it exceeded the MEG,
although the detections were less than 1 µg/L. Vinyl chloride was also omitted from
the ROD, and needs to be mentioned here, since it is noted later in this section.

Response: The first sentence will be revised as follows: “As indicated in the final
LTMP (ECC, 2009b), Eastern Plume groundwater COCs include 1,4-dioxane and
the following CVOCs: TCE, 1,1,1-TCA, PCE, 1,1-DCE, 1,1-DCA, cis-1,2-DCE and
trans-1,2-DCE, and VC.” The Explanation of Significant Differences (ESD) included
vinyl chloride and 1.4-dioxane as COCs. The following paragraph will be added to
Section 1.3: ”In October 2010, an ESD documented changes to the Eastern Plume
groundwater treatment technology from air stripping to an advanced chemical
oxidation treatment process that uses hydrogen peroxide and oxone to breakdown
VOCs and 1,4-dioxane into non-hazardous end products. Also, this ESD
documents the addition of 1,4-dioxane and vinyl chloride as COCs for the Eastern
Plume and establishes cleanup goals of 3.5 ug/L and 0.15 ug/L respectively for
these COCs.”

28. Comment: Section 4.3, Occurrence of Contaminants: Please justify and explain
the rationale for the 220 µg/L TCE cutoff and the 120 µg/L 1,4 Dioxane cutoff used
to describe concentrations in this section rather than using their MCLs/MEGs.

Response: The 220 ug/L TCE cutoff and 120 ug/L 1,4-dioxane cutoff were used to
describe the range of concentrations in the referenced areas of the plume. . Section
4.4 describes ranges of concentrations exceeding MCLs/MEGs. No change to the
text is warranted.

29. Comment: Section 4.3.2, Trichloroethene in Groundwater, Figures 3-6 and 3-7:

a.) Upper Sand: Based on the log for MW-306 and CP-108 and a screen zone at
45-55 feet bgs, MW-306 is screened below the Upper Sand, but above the majority
of the primary LS unit at the base of the TR. Also, based on the log for CP-149 and
a screen bottom 64.29 feet below top of casing, MW-NASB-212 appears to be
screened in a large sand unit just above the Presumpscot clay, below a 40 foot
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section of interbedded sands and silts. (MEDEP has not been able to locate any
logs for this well; the bottom depth is taken from the latest LTM report for Fall 2009.)
Therefore, please move MW-306 to the TR Unit group and MW-NASB-212 to the
LS group, and revise tables and figures as needed.

Response a): The Navy differs with the re-designation of MW-306. CP-108 shows
that at 45 feet the formation material becomes dominantly sand. The singular
presence of a thin silt layer within a section dominated by sand should not change
the classification. Records of past boring logs were provided by EA.

EA records indicate that the log for MW-212 is the log for MW-NASB-212. The log
for MW-212 indicates that the well is screened from 11 to 16 feet in the Upper Sand,
as shown on Table 2-4. The well log is inconsistent with the MW-212 sample log
sheet in the Long Term Monitoring Report (April 2009), which indicates this well is
65 feet deep. Because it is unclear whether the well is screened in the Lower Sand
or Transition Unit, Tetra Tech will delete the MW-NASB-212 classification and the
well screen interval from Table 2-4 and the groundwater elevation will also be
removed as a data point from the Upper Sand groundwater contour map (Figure 3-
5). The groundwater contours will not be changed because the contours represent
a reasonable interpretation considering groundwater elevations in other Upper Sand
wells in nearby areas surrounding MW-NASB-212.

Note: Sections 4.3.2 (TCE in Groundwater) and 4.3.3 (1,4-Dioxane in
Groundwater) in the Draft Supplemental RI report were swapped, in the Final
Supplemental RI Report because of the importance of 1,4-dioxane in the
report. Figures in the section were also renumbered.

b.) Lower Sand: “Near EW-5B west of Picnic Pond, TCE ranges from 5 µg/L to 135
µg/L. The highest concentration for TCE was recorded at MW-EP-347, with no
other [accidences] in the immediate vicinity.”

The way this is written it seems to lump MW-EP-347 in with the wells near EW-5B.
It should be noted here rather than at the end of the paragraph that it had a
concentration of 860 µg/L. Instead of accidences, do you mean occurrences?

Response b): The text will be revised for clarification: “The northernmost ‘hot spot’
occurs in the vicinity of EW-5B west of Picnic Pond, where Near EW-5B west of
Picnic Pond, TCE ranged from 5 ug/L to 135 ug/L. The highest detection for TCE
and the second northern ‘hot spot’ was recorded at MW-EP-347 (860 ug/L). There
are with no other accidences exceedances of TCE in the immediate vicinity of MW-
EP-347.”

c.) The detections at MW-EP-347 are isolated spatially in part because there were
few groundwater profile samples collected in the area south of the “bedrock knob”
extending to MW-308, and north of the confluence. The area had previously been
interpreted to be free of impacts based on the monitoring of MW-330. Further this
well is screened in “fine-grained materials” and does have a relatively low K value,
suggesting that it is located at the margins of the LS.
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Response c): The following sentence will be inserted at the end of this paragraph:
“It should be noted that MW-330, located approximately 100 feet northwest of MW-
347, had been monitored previously without indication of TCE impacts in the area.”

30. Comment: Section 4.3.1, Distribution of CVOC…: See comments 1 and 10 above.

Response: The following text will be added to the second sentence in Section
4.3.1: “For comparison purposes, the extent of the Eastern Plume is depicted both
historically (based on VOC concentrations through September 2007 that exceeded
MCLs/MEGs in effect at that time) and based on the Supplemental RI Report results
(last evaluated in 2010); more recent monitoring data are provided in the LTM
reports for the Eastern Plume and a separate effort is pending to establish a LUC
boundary using the Supplemental RI report, most recent groundwater monitoring
results, and most recent criteria for all constituents.”

31. Comment: Section 4.3.3, 1,4 Dioxane in Groundwater, Transition Unit: 1,4
Dioxane was also elevated at MW-MB-04B, (190 µg/L) please add this to the text.

Response: The following will be added to the end of the last sentence: “and
190 µg/L at MW-MB-04B”. These wells are approximately 150 feet apart.”

32. Comment: Section 4.3.3, 1,4 Dioxane in Groundwater, Lower Sand: “As depicted
on Figure 4-7, with one or two exceptions 1,4 dioxane concentration are less than
three times its MEG …”

Unless the Navy can justify using a comparison of “three times its MEG” please
compare the concentration of 1,4 dioxane in groundwater to its MEG of 32 µg/L.

Response: The MEG for 1,4-dioxane has been updated to 30 ug/L (CDC, October
2010), and EPA provided an interim MCL for 1,4-dioxane as 3.5 ug/L that will be
used for comparisons. Relevant text sections, tables and figures will be updated to
reflect these changes that were in effect at about the time regulatory comments on
the draft Supplemental RI were received in 2010. More recent data and changes to
the MCLs/MEGs are addressed in the LTM reports for the Eastern Plume and a
separate effort is pending to establish a LUC boundary using the Supplemental RI
report, most recent groundwater monitoring results, and most recent criteria for all
constituents.

33. Comment: Section 4.4.1, Stream Pore Water and Seep Sampling Analytical
Results, para 1: “TCE and 1,4-dioxane were detected at 13 of the 83 pore
water/seep locations.”

See Comment 11 above and revise accordingly.

Response: The following sentence will be added to the end of Section 4.4.1,
paragraph 1: “Recharge of the shallow aquifer from heavy rainfall events
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(August 3-12, 2008) may have reduced shallow groundwater/porewater contaminant
concentrations.”

Note: In Section 4.4.1, 4.4.2, and 4.4.3 subsections titled “CVOCs” and “1,4-
Dioxane” in the Draft Supplemental RI report were swapped, in the Final
Supplemental RI Report because of the importance of 1,4-dioxane in the
report. Figures in the section were also renumbered.

34. Comment: Section 4.5, Migration Pathways, Overburden:

a.) It is notable that several locations where the Direct Push (DP) groundwater
sampler was unable to collect a sample that the standard monitoring well provided
acceptable data (e.g., PL-07/MW-EP-347 and PL-30/MW-EP-352). Several of
these locations are artesian wells and include the highest concentrations of any of
the new wells installed. This supports the conceptual model for VOCs in the Lower
Sand migrating south and east into increasingly confined sand lenses that gradually
pinch out near the surface waters, forcing flow into the less permeable Transition
Unit, where velocities are slower and there is greater sorption in the finer grained
materials. Please add this observation to the text.

Response a: The text in the middle of the paragraph will be revised as follows: ”In
many areas across the Eastern Plume, recharge groundwater continues to move
downward into the Transition Unit and underlying geologic units Lower Sand Units.
Groundwater moves mainly through the sand lenses of the Transition Unit and
Lower Sands and these sands become increasingly confined and pinch out near
surface waters to the east. This forces flow into less permeable units where there is
greater sorption of contaminants to fine-grained materials.”

b.) “Near the Site 4, Site 11 and Site 13 source areas, residual VOCs have
decreased…”

Although this is likely to be true, there is little recent data other than from shallow
wells hundreds of feet downgradient to support this statement for Sites 4 and 13.
By the Navy own admission “Chlorinated solvents released at these sites entered
the Upper Sand, migrated around or through upper Transition Unit, and eventually
reached the Lower Sand deep within the Transition Unit.” Therefore the statement
needs to be qualified or the Navy needs to determine where the western trailing
edge of the plume actually is located.

Response b: Reductions in VOCs at Sites 4, 11 and 13 are discussed in the
source evaluation report in Appendix C, and in the final Site Management Plan
(ECC, 2008). The sentence (paragraph 1) will be revised as follows: Near the Site
4, Site 11 and Site 13 source areas, residual VOCs have decreased less than
MEGs or MCLs. as the plume has migrated toward the east over time.

35. Comment: Section 4.5, Migration Pathways, Bedrock in the Vicinity of MW-308:

a.) MW-323 has also exceeded the MEG in two rounds for 1,1 dichloroethene;
please revise.
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Response a): The LTM event 34 (April 2009) data (as per report appendix) showed
1,1-dichloroethene is below its 2010 MEG (40 ug/L) at MW-323; therefore, this
revision was not made.

b.) MEDEP’s records indicate that the 1,1 DCE concentrations are switched
between the two LTMP rounds, and that 1,1 DCE concentrations declined by about
50%, similar to TCE. This suggests that although there appears to be dilution or
decreases in concentrations, there is no further degradation ongoing in the bedrock.
Please correct the text.

Response b): Continued monitoring will clarify whether or not degradation is
ongoing. No correction is warranted.

c.) Please revise the second-to-last sentence to note that the two other wells are
upgradient of MW-EP-342B1/B2.

Response c): The second-to-last sentence will be revised as follows: “VOC
concentrations at nearby newly installed bedrock wells at upgradient clusters MW-
EP-341 and MW-EP-340 (both located upgradient of MW-EP-342B1/B2) were lower
and did not exceed criteria last reviewed in 2010.”

d.) In keeping with the section header, the text should also describe the most likely
pathway for VOCs to migrate into and out of bedrock near MW-308. Please
summarize based on the discussion in Section 5, similar to the discussion for the
overburden, including the vertical gradients at the new well clusters.

Response d): The following paragraph will be added to the section referenced
above and the Executive Summary: “One of the objectives of this supplemental RI
was to determine how contaminants were entering the bedrock via the overburden.
The bedrock investigation results indicate that common contaminants are present at
higher concentrations upgradient of the MW-308 vicinity, and are present at lower
concentrations in the fractured bedrock. Lateral and vertical hydraulic gradients and
decreasing contaminant concentrations in the direction of groundwater flow indicate
that the source of contaminated groundwater in fractured bedrock is from the
overburden upgradient (north-northwest) of the bedrock knob feature rather than
from the bedrock itself. Hydraulic conductivity values for the bedrock at this location
and sandy zones in the overburden are similar, indicating no impediment to
groundwater flow into the bedrock in the vicinity of MW-308. Vertical hydraulic
gradients are upward at the well cluster closest to MW-308 (MW-EP-342B1/B2),
which limits the vertical migration of contamination deeper into bedrock. Hydraulic
gradients indicate that contaminated groundwater moving in a southerly direction in
the overburden has the potential to migrate into the bedrock in the MW-308 vicinity,
then flow upward and laterally in a southeasterly direction, where it has the potential
to re-enter the overburden.”

36. Comment: Section 4.5, Migration Pathways, Residential Wells: “Sampling by
MEDEP and the Navy of residential wells potentially affected…”
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For clarification, MEDEP suggests the following language: “MEDEP has sampled
residential wells that could have been potentially affected by the Eastern Plume and
the Navy continues to sample a residential well that is closest to the Eastern Plume
boundary.”

Response: The sentence will be changed as requested.

37. Comment: Section 4.6, Contaminant Migration Rates: The finer-grained materials
do tend to adsorb a greater percentage of the total VOCs present in the low-
permeability portions of the aquifer, however removal is more impractical than
impossible. The dissolved mass available for extraction becomes progressively
smaller, and it is difficult to affect low permeability zones with pumping or injection
methods within practical limits of time and money. Please revise.

Response: The middle of the second paragraph will be revised to the following,
“After VOCs are bound to geologic materials, especially in deep aquifers, they are
become very difficult if not impossible to remove. The cleanup strategy at the
Eastern Plume has been to remove as much contaminant mass as possible by
targeting relatively thick contaminated zones; extraction well EW-5B is the most
recent example of an extraction well installed in a thick contaminant zone. The
desorption process occurs as the contaminant mass is removed by the groundwater
cleanup remedies remedy, such as groundwater extraction and treatment.
However, the desorption process is slow for CVOCs, which in turn limits the
dissolved mass available for extraction and at some point, CVOC concentrations
decline more slowly over time and then level off because the process of desorption
is slow and as the extractable dissolved mass becomes smaller. Groundwater
extraction and treatment ultimately becomes ineffective at removing additional
contaminant mass within the practical limits of time and costs.”

38. Comment: Figure 4-1: The shaded area while informative from an historic
perspective is misleading. (See comments 1 and 10 above.) Please depict the
Eastern Plume boundary based on exceedances as reported in recent LTMP
reports and the SRI data. Also see comment #1.

Response: Please see the response to General Comment 1.

39. Comment: Section 5.1, Conclusions:

a.) Paragraph 3: The relative values for hydraulic conductivity and velocity in the
LS and TR are affected by the choice of which unit to assign to various wells, and
particularly by the variation in the TR Unit from west to east. MEDEP disagrees
with the designation of several wells, as stated above, which may result in lower TR
values and higher LS values for these parameters. The values are also quite
different from those in the recent groundwater model, which generally had higher
values for the LS and lower for the TR. MEDEP does not disagree that the K values
may be quite close in the eastern portion of the plume, as the LS gradually
becomes less distinct from sand lenses in the TR. (No response required.)



02/07/2012

16

Response a): Comment noted.

b.) Paragraph 4: The western extent of the plume in the deep TR/LS is not defined
by the monitoring currently available, so it is not possible to verify how close the
plume boundary is to the former source areas. Please modify the conclusion to
reflect the uncertainty.

Response b): The completeness and representativeness of the western plume
boundary will be addressed as part of the optimization of the Long-Term Monitoring
Program for the Eastern Plume.

c.) Paragraph 6: “Vertical Hydraulic Gradients are upward at the well cluster…”
Does the statement refer to limiting downward migration in bedrock or horizontal
migration of the plume? Please revise for clarity.

Response c): The sentence, in middle of the paragraph, will be changed to:
“Vertical hydraulic gradients are upward at the well cluster closest to MW-308 (MW-
EP-342B), which limits the vertical migration of contamination deeper into bedrock.”

40. Comment: Section 5.2, Recommendations:

a.) Delineation of the extent of 1,4 dioxane to the north of the confluence is
hampered by a lack of data in the vicinity of MW-EP-347, where few of the profile
locations or intervals yielded water. It may be more extensive in that area. Please
identify this as a data gap.

Response a): The extent of high contaminant concentrations in the vicinity of MW-
EP-347 is interpreted to not be extensive. This interpretation is based on the fact
the Lower Sand is relatively thin (approximately 4 feet) at the MW-EP-347 location
and pinches out to the east (see Figure 3-2, Cross Section EE’), based on geologic
descriptions and the artesian head at this well. The extent of the 1,4-dioxane plume
was previously defined by its MEG (32 ug/L, now 30 ug/L). The extent is larger
when delineated using EPA’s interim MCL for 1,4-dioxane (3.5 ug/L).Text will be
added to clarify that these changes were in effect at about the time regulatory
comments on the draft Supplemental RI were received in 2010. More recent data
and changes to the MCLs/MEGs are addressed in the LTM reports for the Eastern
Plume and a separate effort is pending to establish a LUC boundary using the
Supplemental RI report, most recent groundwater monitoring results, and most
recent criteria for all constituents.

b.) Delineation of upwelling in the surface water is in need of some follow up
sampling due to the flooded conditions that affected the original porewater effort,
particularly between Picnic Pond and the confluence. Current data show that the
plume is upwelling in zones north and south of the confluence, as well as at the
confluence itself. The 2008 porewater and seep data suggest there are additional
zones further north, and the most recent LTM data show increasing levels in
porewater. Please add a recommendation to consider these gaps in the upcoming
LTM discussions.
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Response b): The Navy will consider the completeness of porewater data in the
optimized Eastern Plume LTMP. Please see the response to Specific Comment 5.

c.) The LTMP monitoring for surface water does not include 1,4 dioxane, this
analyte must be added to future rounds. Improving the surface water sampling
technique should also be evaluated for future monitoring as there are methods that
can improve data quality over the typical grab sample. This data gap needs to be
added to the text.

Response c): The Navy will consider adding 1,4-dioxane to the analytes it
monitors for surface water in upcoming long term monitoring events. The Navy will
consider changing its surface water sampling technique, although the current
technique of grab sampling has provided a sufficient quality of data and provides a
basis for trend evaluation where samples are collecting using the same method.
Please see the response to Specific Comment 5.

d.) The bedrock data do not indicate that VOCs are present at elevated
concentrations over a wide area. The low 1,4 dioxane detections in one round in
MW-309A/B to the east of MW-342S/B1/B2 do show that migration in that direction
is occurring, albeit not at levels of concern at present. Monitoring as part of the
LTM in the future is warranted to ensure levels decline as pumping continues at
EW-5B. Continued monitoring of the bedrock should be added as a
recommendation.

Response d): The following recommendation will be added to Section 5.2 and the
Executive Summary: “Although additional bedrock monitoring well installation is not
recommended, bedrock groundwater monitoring will be considered in the optimized
Eastern Plume LTMP.”

e.) The southern boundary of the plume is not defined near Gurnett Road at MW-
EP-354 (1,4 dioxane and 1,1 DCE exceed their MEG). The closing of Weapons
Compound and the removal of the security fence will allow access not permissible
during this SRI, to the area just north of the road. Stakeholders should consider
whether a sentinel point is needed (porewater or shallow well), as the piezometric
head data indicate flow is east into the stream. This data gap should be considered
during the optimization of the LTMP.

Response e): This data gap will be considered in the optimized Eastern Plume
LTMP.

f.) The plume remains poorly defined at its northern extent. Groundwater flow data
is lacking to demonstrate that Site 11 is the source of the VOCs and the recent
detections in excess of the MEGs at MW-305 are in a totally new area thought to be
clean. In addition, there were low VOCs in the porewater despite the flood
conditions, and PL-25 revealed VOCs east of the pond are not restricted to MW-
NASB-212. This area deserves some additional gauging points to confirm
groundwater flow and reconsideration of whether Site 11 is the only source. A
recommendation should be added to include this as a data gap that needs to be
filled to meet the objectives of this SRI.
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Response f): The completeness and representativeness of the northern extent of
the Eastern Plume monitoring data set will be addressed as part of the optimized
Eastern Plume LTMP.

g.) The western boundary is poorly defined and needs improved monitoring to
confirm the true extent of the residual plume in the deep TR/LS. Consideration of
Sites 4 and 13 may also be needed for property transfer, as the dataset is
incomplete and outdated.

Response g): The completeness and representativeness of the western plume
boundary will be addressed as part of the optimization of the Eastern Plume LTMP.

h.) Please add a recommendation to update the Conceptual Site Model with the
new information from this investigation.

Response h): The Navy periodically updates the conceptual site model as new
data becomes available.

41. Comment: Section 5.2, Recommendations, para 2, item 1: Please delete the
second sentence as it was not the objective of this investigation to evaluate the
effectiveness of the extraction system or the GWETS. Also before the stakeholders
consider phasing out the GWETS, there must be an optimization of the extraction
system.

Response: Agree.

42. Comment: Appendix A-2: For some logs the sampled zones and stratigraphic
units appear to be offset by 1-2 feet from the depth scale. Please check for
accuracy and revise as needed, examples include PL-02, 03, 07, 08, and 19.

Response: The off-set on applicable EC logs will be corrected.

43. Comment: Appendix A-9.1: The field notes indicate that artesian wells were not
pumped. Please clarify if flow was achieved in the tubing by lowering the pump to
the screen level, or if another method was used.

Response: Flow was achieved in the tubing by lowering the pump to the screen
level. Once the pump was at screen level, water flowed readily out of the tubing
without using nitrogen gas and MP10 Controller.

44. Comment: Appendix C: Please update the figures using the recent investigations
and long term monitoring and depicting the new Eastern Plume boundary based on
exceedances.

Response: Figures 1, 2. 3, and Figure 1-1 will be updated to reflect these changes
that were in effect after the time regulatory comments on the draft Supplemental RI
were received in 2010. More recent data and changes to the MCLs/MEGs are
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addressed in the LTM reports for the Eastern Plume and a separate effort is
pending to establish a LUC boundary using the SRI report, most recent groundwater
monitoring results, and most recent criteria for all constituents.

45. Comment: Appendix C, Eastern Plume:

a.) Another new COC is the breakdown product, vinyl chloride, which is toxic at
very low concentrations. Please add a brief discussion of vinyl chloride.

Response a): On page C-2, under the heading ‘Eastern Plume’, the following text
will be changed as follows: “…contaminants associated with the Eastern Plume
consisted primarily of CVOCs including tetrachloroethene (PCE), 1,1,1-
trichloroethane (1,1,1-TCA), and trichloroethene (TCE). Vinyl chloride (VC) was
added as a COC after the 1990 RI; VC is emerging as a COC because it is a break-
down product of CVOCs. VC has been detected at concentrations that exceed the
Maine MEG (0.15 ug/l), but not the EPA MCL (2 ug/l). The contaminant 1,4-
dioxane, which is also a …”

Note the response changes the MEG for VC of 2 ug/L presented in the draft
report to the updated MEG (October 21, 2010) of 0.15 ug/L.

b.) Topography and Drainage: Based on data from the SRI and recent LTM data
the plume also extends east of the western arm of Picnic Pond, please refer to the
eastern arm of Picnic Pond as a boundary. The 50-foot contour is not visible on any
of the figures provided, please choose a different reference or provide a “zoomed”
version of the topographic map. There is a lack of monitoring points to the west that
are screened appropriately to intercept the plume west of Merriconeag Road, which
limits delineation of the upgradient edge of the plume.

Response b): The eastern arm of Picnic Pond will be referred to as a boundary.
Also, the first sentence of the second paragraph will be revised as follows:
“Generally, the estimated western boundary of the Eastern Plume coincides with the
50-foot topographic contour. is in the vicinity of Merriconeag Road.”

46. Comment: Remediation Efforts: “Based on monitoring results and supplemental
investigations conducted to further evaluate the horizontal and vertical extent of
contamination, the extraction system has reduced the size of the plume.”

This statement is difficult quantify since the plume shape keeps changing as we
discover contamination in areas not previously investigated, e.g., along the eastern
extent. Although there is evidence that the treatment system has reduced
concentrations in the plume and the vertical extent has been reduced in that the
upper sand is largely free of VOCs, the horizontal extent may be greater than
previously documented. Please revise.

Response: The last paragraph of the Remediation Efforts Section in Appendix C
will be revised as follows: “The GWETS continues to operate. Based on monitoring
results and supplemental investigations conducted to further evaluate the horizontal
and vertical extent of contamination, the extraction system has reduced the size of
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the plume. been effective at reducing the contaminant mass present in the
subsurface. Targeting the upper and lower sand units, remediation efforts removed
approximately 480 kilograms of VOC mass as of June 2009 (ECC, 2009), with the
bulk of the mass originating from the Lower Sand Unit. However, contaminants
continue to be detected in groundwater at concentrations exceeding federal and
state regulatory standards, and at times contamination is discovered in previously
unexplored areas. Administrative controls issued …”

47. Comment: Appendix C, Potential Sources

a.) Site 4: Although the available data does not indicate that groundwater impacts
were extensive near Site 4, the source area was not accessible, and the monitoring
wells were screened at the water table, potentially missing impacts from DNAPLs
discharged at the site.

Response a): The paragraph will be revised as follows: “Between 1969 and 1974,
an unknown quantity of liquid waste was poured into the former acid/caustic pit for
disposal. Waste reportedly disposed included transformer oil, battery acid, caustics,
solvents (including TCE), and paint thinners. During the late 1980s, environmental
contamination was detected in soil gas and shallow groundwater at Site 4. TCE
was detected in groundwater adjacent to Building 584 (MW-405) at concentrations
ranging from 6 to 23 micrograms per liter (µg/L), which exceeded EPA’s Maximum
Contaminant Level (MCL) (5 µg/L) but not the State of Maine’s Maximum Exposure
Guidelines (MEG) (32 µg/L) in effect at that time. VOCs were not detected in
subsurface soil samples; however, these samples were not collected directly from
the source area because of the presence of Building 584. Higher concentrations in
groundwater or soil could have potentially been detected if the source area was
accessible and/or monitoring wells had been installed at depths that would monitor
impacts from dense non-aqueous phase liquids (DNAPLs). Currently, Building 584
covers the pit, and remediation activities have not been conducted at the site.”

Note the response changes the MEG for TCE of 32 ug/L presented in the draft
report to the updated MEG (October 21, 2010) of 30 ug/L.

b.) Site 11: Of the 3 major known sources Site 11 was remediated to a greater
extent than the others, and has been flushed by the infiltration gallery for many
years. The plume at this point has largely been flushed out of the shallow aquifer,
where MW-1104 is screened. MW-323 is screened in a bedrock knob, and has not
exceeded the MEGs since 2008. However there are no locations monitored to
demonstrate that the deeper strata are free of VOCs northeast toward MW-NASB-
212, or southeast of Site 11 toward MW-EP-346. Please clarify the screened unit at
these wells.

Response b): The following sentence will be added to the end of paragraph 2:
“MW-323 is completed in the bedrock aquifer, and MW-1104 is completed in the
shallow aquifer.”

c.) Site 13: The well GZA-3 is noted on figures from 1990/1992 but is not on
current figures, please add the GZA wells or cite other data. A review of boring logs
in MEDEP’s electronic files did not locate the logs for these wells. Many wells
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installed for this site were installed at the water table, and even adjacent the
discharge points the VOCs may have migrated to the deeper permeable units,
following the conceptual model for flow in the deeper sands that connected the
source areas to the lower sands.

Response c): Former well GZA-3 was mentioned only because it was reported by
E.C. Jordan to be associated with elevated VOC concentrations; however, Site 13 is
no longer a contaminant source for the Eastern Plume. Given that no well logs exist
for this well, and no survey is available, this well was not added to the map. GZA-3
is centrally located within the Site 13 boundary delineated in the 1990 Draft Final RI
prepared by E.C. Jordan.

48. Comment: Appendix C, Evaluation…:

a.) The criterion does not consider if the full extent of the plume can be attributed to
the three known sources. There is still unanswered questions regarding the
northern most extent of the East Plume that are not clearly attributable to Site 11.

Response a): The objective of the report in Appendix C is to evaluate whether
Sites 4, 11 and 13 were potential sources of contamination to the Eastern Plume,
which the criteria address. Site 11 is in an upgradient direction from the Picnic
Pond. The possibility cannot be ruled out that groundwater contamination in the
vicinity of Picnic Pond area may have originated from Site 11.

b.) “However, Sites 4, 11, and 13 are not serving as current sources of groundwater
contamination to the Eastern Plume because the Eastern Plume boundary does not
extend to Sites 4, 11, and 13.”

Although MEDEP agrees that it is unlikely significant residual mass (DNAPL)
remains at the source areas, the plume boundary is not defined well enough to
justify this statement. Please provide alternate justification or qualify the statement.

Response b): This sentence will be revised as follows: “However, Sites 4, 11, and
13 are not serving as current sources of groundwater contamination to the Eastern
Plume because the Eastern Plume boundary does not extend to Sites 4, 11, and 14
(Figure 3).”
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